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General Tcrquing and De:ensioning Revisien 0

1.0 "":30SE

1.1 he purpose of this procedure is to:

1.1.1 Provide a Torquing Documentation Worksheet for the collection of
information en torquing specific items.

1.1.2 Provide data to determine torque values, increments cnd sequences

when not specified in another procedure, vendor manual, instruc-

tion, bulletin or drawing.

1.1.3 Provide instructions for the use of manual and hydraulic torque

wrenches, adapters and torque multipliers.

1.2 Portions of this procedure may be used as specified by the

Mechanical Maintenance Supervisor when torquing requirszents are not

delineated in other procedures or when documentation of torquing is

required.
'

1.3 This procedure is not intended to be used as a stand-alone document

to perf orm maintenance or repair activities. It should be used in

conjunction with other work documents that specify initial

conditions, prerequisites, precautions and limitations, and steps

used to perf orm the actual maintenance or . repair activity (for exam-
pl e , a maintenance or repair procedure or a Condition Identification
Work Authorization) . .

2.0 RE FER EN CES

2 .1 MM-1~-002, Mechanical Maintenance Practices

2.2 MM-1-004, Mechanical Maintenance Tool Room Control

23 UNT-7-003, control of Expendable Materials

2.4 (Later), Operating and Maintenance Manual - PHW 1.5 Hydraulic Wrench
.

2.5 (Later), operating and Maintenance Manual - PHW 15 Hydraulic Wrench

2.6 (Later), Operating Manual - Model 4250 R-A Remote control Pumping

Unit

2

|
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' Maintenance Procedure MM-6-011

General Torquing and Detensioning Revision 0 |'

2.7 457000752, Williams Tcrque Wrench Bulletin

2.0 457000110, operating and Maintenance Manucl - KSV Diesel Generator

2.9 UNT-7-005, cleanliness control

3.0 PREFrovisTTEs

3.1 Torquing devices to be used are calibrated and controlled in ac-

cordance with Reference 2.2, Mechanical Maintenance Tool Room

Control.

4.0 PRECAUTIONS AND LIMI?ATIONS

4 .1 The preferred method of torquing is to use manual torque wrenches

without adapters or =ultipliers. If the final torque value is

outside die range of manual torque wrenches, accessibility is

limited, or other reasons prevent the use of manual torque wrenches

without adapters or multipliers, refer to Attachment.10.2, Use of

Torque Wrenches and Accessories, and Attachment 10.3. Use of
Hydraulic Torque Wrenches, to datermine the best torquing method.

4.2 When torque values will exceed 100 f t-los and a torque multiplier

will not be used, two men should be used to pull on the torque

wrench.

u .3 Ensure proper footing and balance while torquing and detensioning.-

4.4 Where applicaole, and if the equipment is physically accessible, one

person should hold the socket engaged on the fastener while force is
being applied to the wrench by a second person.

4.5 'When using hydraulic wrenches, clear unnecessary personnel from the
area, rope off the area (if possible), and keep personnel clear of~

the high-pressure hoses and the hydraulic wrench.

4.6 Fasteners should be clean and free of nicks, paint, and debris. If

necessary, cleaning shall be perf ormed with an LP&L-approved solvent

Reference 2.3, control of Expendacle Materials, or with a Grade A
- water wash as per Ref erence 2 9, Cleanliness Control, followed by a

thorough drying with lint-free cloths.

i
3
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'Mzintenance Procedure MM-6-011
'

General Torquing and Deteasioning Revision 0

4.7 Tne preferred sources of d ta f6r torque values, incre=ents, and

sequences are specific vendor manuals, instructions, bulletins,

drawings, or other approved site procedures. Mcwever, when these

sources offer no such data, the attachments to this procedure snall

be used.

5.0 I4T?TAL CONDITIONS
.

NONE

6.0 MITr**AL AND TEST EQUTouENT

6.1 As required, the following calibrated torquing devices:

6.1.1 Manual torque wrenches

NOTE;

Manual torque wrenches must have an adequate range to

ensure that the final torque values will be within

the mid-range of the wrench.
. -.

6.1.2 Adapters

6.1.3 Multipliers

6.1.4 Hydraulic torque wrenches

6.1.4.1 A supply of 80 to 110 psig air and air hose approximately 50

feet long

6.1.4.2 Hydraulic hoses

6.1.4.3 Pumping units

6.1.4.4 SAE 10 nondetergent oil

6.2 Lint-free cloths

6.3 "Never-See:" or other L?&L-approved thread lubricant

6.4 Grade A water
.

4
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chv.e- 1
* O

6.3 Sockets

6.6 C-cic=ps with steel bar stock or other suita ble reaction structure

if required

6.7 L?iL-approved marker

7.0 AC CE PT AN C" CMI*EPIA

71 TORQUING

7.1.1 The specified terquing increments and sequence have been followed

and the final torque value as per Attachment 10.1, Torquing

Documentation Worksheet, has been achieved cut not exceeded on all

fasteners.

7.2 DETENSIONING

7.2.1 The specified detensioning increments and sequence have been
|

followed and all fasteners are loose. )
|

8.0 PROCEDURE
l

8.1 TO,RQUING

8.1.1 Record on Attachment 10.1, Torquing Documentation Worksheet (Ite=
No. 1), the final torque value required f or the specific f astener

10 6 IF NeceS5 ort
type and size. (See Attachment 10.5, Cca;,ri. T;rq c 'la_. , if

eeee:s e. g.) Enter the source of this final torque value (i.e. , C-
!" Attachment 10.5,Ey@ vendor'smanual,"etc.).

8.1.2 Record the M&TE number and calibration due date of the calibrated

equipment to be used on Attach =ent 10.1, Torquing Documentation

Worksheet (Item No. 2).

8.1.3 Record on Attachment 10.1, Terquing Documentation Worksheet (Item

No. 3), the torque or marking sequence to be used. (See At-
tachment 10.4, Fastener Markiag Sequence, if necessary. ) Enter

the source of this torque or marking sequence (i.e., " Attachment
10.4," " vendor's manual," etc.).

.

5
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.

-- - - ,. .

NOTE

There are two acceptacle sequence methods as

follows. 30th methods will result in the

fasteners being torqued in the same

sequence. Method 2 is the pref erred method

and has been used to develop Attachment 10.4,

Fastener Marking Sequence.

METHOD No. 1 - TOPOUE SEOUEN CE

A. The fasteners are marked in numerical

sequence either clockwise or

counterclockwise around the surf ace to be

torqued. For example:
1

8 -

7 3
.

6 4
5

B. Then, once the fasteners are marked, they

are torqued in the order specified by the

torque. sequence (i.e., "1, 5, 7, 3, 6, 2,

4, 8").

.

6
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A. The fcsteners are carked in accordance
~

with the markins sequence. For example,

with a sequence of "1, 6, 4, 7, 2, 5, 3,

8:" - g

8 6

.3 4

5 7
2

3. Then, once the fasteners are marked, they

are torqued in numerical order (i.e. , "1,

2, 3, 4, 5, 6, 7, 8").

8.1. 4 Record on Attachment 10.1, Torquing Documentation Worksheet (Ites

No. 4A), the required f astener torque value for each increment of

the torquing operation and the source of the incremental values.

.

NOTE

If the torquing operation is to be ac-

complished in more than three increments (or

steps), list the additional incre= ental

values in the " Comments" section of At-

tacnment 10.1.

Use 50% of Final Torque Value (FTV) as the

first incr em ent , 75% of FTV as the second

incr ement , and 100% of FTV as the third

incr ement , if necessary.

8.1.5 Using the for=ulas of Attachment 10.2 or the graphs of Attachment

10.3, determine for the equipment listed in Item No. 2 of At-
.

g 6

i
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General Iorquin; and Detcasioning Revision 0*

tacamen: 10.1, Tcrquins Docueentntion Worksheet, tne corre:ponding*

torque wrench indications / hydraulic pump pressures necessary to ;

produce the required fastener terque values listed ~1n Item No. 4A
of Attachment 10.1. Record these indications / pressures in Item )

No. 43. |
1

8.1.6 Ins pe ct the fastener threads to ensure that they are clean and 1

free of nicks , paint, and debris. If necessary, clean the

th rea ds .

8.1.7 Lubricate the threads with "Never-See:" or an equivalent

LP&L-approved lubricant as per Reference 2.3. Control of Expenda-

ble Materials.

8 .1. 8 Using an LP&L-approved marker in accordance with Reference 2.3.
Control of Expendable Materials, mark the flange face as necessary

(depending on which method is specified in Item No. 3 of At-

tachment 10.1, Torquing Documentation Worksheet. See also the

note to step 8.1.3).

8.1.9 Torque each fastener to the first increnent value (Item No. 48,

Attachment 10.1) in the proper sequence (Item No. 3, Attachment

10.1).

8.1.10 Torque eacn fastener to the second increment value in the proper

sequence.

8.1.11' Continue torquing each fastener to the next increment value and in

tne proper sequence until all increments have been completed.

8.1.12 Verify d2at all fasteners are at the ' final increment value by

making as many passes as necessary at that value to ensure that

none of the fasteners move.

8.1.13 When all fasten,ers 1re at the final increment value, enter the

j applicable CIWA number and sign and date tne " Work Perf ormed By"
section of Attacnment 10.1.'

.

-

e

' 8
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8.1.14 If the flange f ace was marked as specifie d in paragraph 8.1.8,
recove the carks with acetone or other LP&L - approved solvent in

accordance with Reference 2.3, control of Expendable Mater als.

3.1.15 Submit the completed Tcrquing Documentation Werksheet to the

Mechanical Maintenance Supervisor for review and signature.

8.2 D ETEN S TON ING

NOTE

Steps 8.2.1 through 8.2.4 should be used to

detension fasteners when the vendor's manual
or other documents do not contain the

specific detensioning process. If the

vendor's manual or other documents contain a

specific detensioning process, detension the

fasteners in accordance with that process

using the guidelines presented in paragraphs

8.1.1 through 8.1.11, as necessary.
.

8.2.1 Record on Attachment 10.1, Torqu_i'ng Documentation Worksheet (Item
No. 3), the torque or marking sequence to be used. (See At-

.

tacraent 10.4, Fastener Marking Sequence, if necessary.) Enter

the source of this torque or marking sequence (i.e. , " Attachment

10.4," " vendor's manual," etc.). See also tne note to step 8.1.3.

8.2.2 Using an LP&L-approved marker in accordance with Reference 2.3.
Control of Expendable Materials, mark the flange. face ts necessary

(depending on which method is specified in Item No. 3 of At-

tachment 10.1. See also the note to step 8.1.3).

8.2.3 Detension each fastener approximately one-half turn in the proper

sequence.

8.2.4 Continue detensioning eacn fastener approx 1=ately one-half turn
'

and in the proper sequence until all fasteners are loose.

i
9
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G%91

i .2.5 If the flange race was =arked es :pecified in paragraph S.2.2,

re=ove the marks witn acetone or other L?&'. - approved solvent in

accordance with Reference 2.3, control of Expendable Matarials.

90 SETDOINTS

NONE

10.0 ATTeCHurn S

10.1 Torquing Documentation Worksheet

10.2 Use of Torque Wrenenes and Accessories

10.3 Use cf Hydraulic Torque Wrenenes

10.4 Fastener Marxing Sequence
BoL+ Tocque %|oes b Flanged Connectices c

10.5 C-..m - Tm s o. t. 1.ms S.
10.6 Generic. " Torque Values 1
11.0 COMMITMENTS AND R EFrD -N CES

.

|

l
l

.

|

.

l .
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N2 '
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' ' " 'Y/ORKSHECT
w a n 59--- -e

' ' " ~ *c.ws
_ . _ _ - --

1. FINAL TORQUE VALUE AND SOURCE:
.

Final Torque Value (FTV)
,

'

in-lbs/ft-lbs

Source

2. EQUIPMENT: .M&TE UO. CAL. DUE DATE

Item

,

3. TORQUE OR ARIING SEQUENCE AND SOURCE: .

Torque Sequence
.

Marking Sequence

Source .

4. TORQUE INCREXEUTS AND SOURCE:
Torque Wrench Indication /.

Pump Pressure Necessary
'

Required to ?roduce Required
Fastener Tercue (A) Festener Torque (0)

ist Increment

2nd Increment

3rd Increment

NOTE
List additional increments as necessary in the
" Comments" section.

So ur ce --

Comments:

Reviewed By MMS Date

MM-6-011 Revision /O a J.ep/4 11 Attachment 10.1 (1 of 1).
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USE OF TORQUE WRINCHE3 AND ACCESSOR*ES
| .

I

!
1. GT2G?AL

|

| a. The ave. age individual can saf ely and comf orta bly pull with a

force of approximately 100 pounds (Figure 1). This snould be

taken into consideraticn in deter =ining the desirability of using

a torque multiplier as follows:

cas w 4ct =
,

Ow si i
p toncuE \

.

.. ..

Figure 1: Torque Wrench Principles

Formula: Example:
T=DxF , A given fastener must

Where: be tightened to a torque

T = Torque in in-lbs or measurement of 600 foot-
ft-lbs pounds. Using the

D = Distance or length. f ormula:
of lever in inches or feet 600 = D x 100 *

F = Force in pounds D = g = 6 feet
b. In the previous example, a torque wrench having a handle length

of 6 feet would have to be' used to limit the force applied by the

individual to 100 pounds. If 6 feet of swing space (Figure 2) is

not availacle, the required handle length and/or effort can be

reduced by using a torque multiplier as described in section 2,

Use of Williams Torque Multipliers.

|
1

I

I
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+
.

SFING SPAC2 ,,

U
TORCUE TOROUE MENOH W

MULTIM.!ER } [r
*

O +==j g
'

@ <
zv

-- secxsT i 8
,N3 nEAgcN g
L--

-% -

. ._. _. . . . . . . . ... _ _ _ . . . . . _

Figure 2: Swing Space

2. USE OF WILL B MS TOROUE MULTIPLIERS

a. It is of ten necessary to use torque multipliers to attain the

required torque for large fasteners. When torque multipliers are

used, the reading of the torque wrench setting is not the actual

torque exerted on the fastener. The ratio between the actual

torque on the fastener and the torque shown on the torque wrench

dial is dete. ined by the " Actual Mechanical Advantage" of the

multiplier as shown in Table 1.

TABLE 1: ACTUAL MECHANICAL ADVANTAGE 3 FOR WILLIAMS TORQUE

MULTIPLIERS

Actual Mechanical

Mod.1 Nu-ber Advnetmee

TM-750LW 3.5
TM-1000 35
TM-1500 3.7

1
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USE OF TOROUE WEENCHES AND ACCESSOEIES
,

s. Wnen using a cultiplier, ceter=ine tne torg se values as f ellows:

For= ula f or Deter =ining Torque: Exa:ple:

7 If 350 f t-lbs is the required torquet=N
for a rut when using the TM-750LW

Where: Multiplier : ,

t= Torque in ft-lbs indicated at 290 et '5s = 2c0 et 15s = 100 f t-lb:

wrench AMA 3.5
T = Effective torque in f t-lbs on Therefore, 100 ft-lbs is the requirt

fastene.- torque wrench reading, when used wi-

AMA = Actual Meccanical AdvantaEe this multiplier.

c. When extreme torque values are required and space and/or manpower

is limited, two or more torque multipliers may be used in tande=

(Figure 3). The ratio between the actual torque on the f astener

and the torque shown on the torque wrench dial is determined by

the " Actual Mechanical Ldvantage" of the combination of

multipliers as shown in Table 2.

CAUTION

Use a ratchet in the wrench arrangement when using

more than one multiplier. Spring action in

multiplier gear teeth could constitute a safety

hazard if the workman were to release his hand hold
on the wrench during the tightening process.

.

4
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Tcrcue Wren:n

Stucking - I i -

Holders I
3 :xtensiong ,

,

I \ | 6 r
-' -Rat: net\ _- w

r j
k \ !. ' '

TM-750LW

\. M
TM-1000

| ),_

Ni_

U \ i5-1500'

_

,

Fisure 3: Williams Torque Multiplier Wrench Arrangement

TABLE 2: ACTUAL MECHANICAL ADVANTAGES FOR COMBINATIONS OF

WILLIAMS TORQUE MULTIPLIERS
'

Combination Actum1 Meehanient Advantage

TM-750LW and TM-1000 (3.5) x (3.5) or 12.25
TM-1000 and TM-1500 (3.5) x (3 7) or 12.95
TM-750LW, TM-1000 and TM-1500 (3.5) x (3.5) x (3.7) or 45 325

d. When using a combination of torque cultipliers, determine the

torque values as shown in Section 2.b.

.
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USE OF TORQUE WRENCHES AND ACCESSC2IES
.

. _ . _ _ ._

CAUTION

The maxi =um torque on the output side of the smaller

torque multiplier usually exceeds the caximu: torque

allowed on the input side of the larger cultiplier. Do

not exceed the =aximum input torque values presented in

Table 3
_

TABLE 3: WILLIAMS TORQUE MULTIPLIE2 SPECIFICATIONS
Maximum Maximum

Mode! Numbe- Incut (et lbs) Outnut (ft-lbs)

TM-750LW 285 1000

TM-1000 570 2000

TM-1500 1080 4000

e. When torque multipliers are used, a stationary object positioned

so that all ratchet and multiplier handles (reaction bars) can

react against it is required. See Figure 4 and Section 3

CIRECTION CF UT ROTATION

CUTPUT NOTATION

*

\
STATIONARY

oLECT
M/n

_ .e 2. ) I

,U /
REACTION SAR

ROTATION
IS OPPC51TE OP INPUT

|

Figure 4: Typical Multiplier Operation l

.

l
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USE OF TORQUE WEENCHES AND ACCESSOEIES
.

3. US E _ OF D E AC"* ION u ?_D S

a. A reaction bar (handle attacned to the torque multiplier head) is

necessary to prevent the head cf the torque multiplier from

rotating when forca is applied. The reaction bar must rest

securely cgainst a stationary obj ect sturdy enough to withstand

the force that will be generated. The amount of force that will
be generated at any point along the length of the reaction bar

depends upon the distance fros that point to the center of the

drive tang of the torque multiplier r.nd is calculated as follows:

.

po NT 08 CONTACT
,oRouE MIENCMVrtTH STAflotuJty ongc, .

I |c -

" IW -- - *Teacus
waftpu u - b -- n . i

v 9
,

[ nEAcTion
adut

I Foot -

.

Figure 5: Reaction Bar Principles
,

Form ula: Example:

F = T/D Mechanic wishes to apply 1,200

Where: f t-lbs of torque on a f astener,

F = Force generated by the center of wnich is 1ccated o
,

reaction bar f oot from the stationary

T = Reaction bar torque object against which the reactio:

(multiplier output minus bar is resting, using a Williams

torque wrench input) TM-1000 Torque Multiplier.

D = Distance from point Per Section 2.b., torque wrenen

reaction bar contacts input would be:

stationary obj ect to 120.Q = 343 f t-lbs
center of drive tang of 35
the torque multiplier T = 1200-343 = 857 ft-lbs

F = y = 857 lbs
b. In the previous example, the stationary object must be capacle of

withstanding 857 lbs of force.

MM-6-011 Revision 0 17 Attachment 10.2 ( 6 of 8 )-
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USE 0.= TORQUE WEENCHIS AND ACCESSCRIES
.

t. p o= :DA?v=os
.

a. It is eften necessary to use adapters witn the torqua wrench

(Figure 6) in crde.- to resch inaccessible bolts and nuts. When

adapters are used, the reading of the torque wrench dial is not

the cetual torque e:erted on the fastener. The ratio between the

actual torque on the fastener and t'he torque shown on the wrench
dial is determined by the length of the adapter and the location

of the terque wrench handle where the pull is applied. M
y.v ime--tnat that the eun en the_te-oue v-each bandle be

eermant-sted as muew =s consible at distance B. as a shift in

this length will cause considerable error in the" effective torq'ue
at the end of the adapter.

s

/ \

ullPoin\
t

g
, .

6?/ n - '
,

- -
'

r, y

|
/

T

A 8.

$''

$< [
Wc% .rYofr

Figure 6: Torque Wrenen with Adapter Y
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.

l

E.a=p1e:?:r=ula: x
*

=Tx3 If A = 1/2 ft
v

Where: B = 3 ft

A = Effe:tive adapter length in feet I = 350 ft-lbs (Torque desired on

B = Length in feet between square fastener)
drive of torque wrench and loca-

tion on handle where pull is Then t = 350 x 2

3 + 1/ 2
co nc ent.~ a te d

C = Total effective length of wrench

in feet: C=B+A t = 300 ft-lbs (Torque indicatec

T = Eff ectiv e torque in f t-lbs on on wrench dial)
fastener

t= Torque in ft-lbs indicated on

wrench dial Note that when adapter is at right

angles to the torque wrenen, B = C

and T = t.

.

.
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USE OF HYDRAULIC TORQUE MEENCHES
' i

-- _ . _ _ . - - _

NOTE

Refer to Figure 1 of this atta nment for c cponent

identification unless otherwise specified.

- - .__ - _.
. , . _

-

1. SUMDING UNIT TEST

a. Remove the reservoir breather cap and verify that the oil level

is just below the bottom of the fill tube. If the reservoir

requires oil, fill using SAE '10 nondetergent oil. The reservoir

capacity is approximately one gallon.

NOTE

Ensure that a breather cap, not a solid pipe plug,

is installed in the reservoir.

b. Turn the pressure regulator knob counterclockwise until the

spring pressure is relieved.

c. Connect a supply of 100-psis compressed air to the AIR INLET con-
nection.

d. Dush and nold the button on the resote control switch; then turn

the regulator knob clockwise until tne pump starts.

e. Verify that the pump continues to pump but that pressure.does not

continue to increase (when tne regulator pressure is exceeded,

oil will be bypassed back to the reserv oir) .

2. HOSE CON NECTION S
.

a. Connect the hydraulic hose between the HYDRAULIC TO WRENCH con-
nection on the control box and the hydraulic connection on the

wrench.

MM-6-011 Revision 0 20 Attacnment 10.3 ( 1 of 7 )
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USE OF HYORAULIO TORQUE URENCHES
.

/

.

_ . - - -

'

NOTE

1. Make sure that the = ale tips are clezn and free

of dirt. 2. When the cale tips have been pushed

all the way in, screw the restraining collars on

until they bottom. Force is not necessary but it

is important that the collar be screwed on all the

way or there will be a restriction of oil flow.

The collar is a free fit and should almost spin on.

b. Connect the air hose between the AIR TO WRENCH connection on the
control box and the air connection on the wrench.

3 POWER STROME IN STRU CTION S

a. The wrench power stroue will stop when the hydraulic pressure

reaches the setting of the pressure regulator / relief. If this

occurs at the extreme end of the stroke, the pump should be

cycled and another wrench stroke started to ensure that the

desired torque nas been achieved.

b. The reaction block at the pivot end of the cylinder will have to

reach aSainst some fixed structure'to counteract the wrench
torque. ' Ensure that the reaction block will contact the fixed

structure ss flush as possible. If a fixed structure is not

av ail able, it will be necessary to use either bar stock and

C-cl am ps , a blind flange adapter (refer to Figure ~2, Use of Slind

Flange Adapter), or another suitable temporary reaction

structure.

c. Index marks have been provided on the lever arm and frece to

indicate when the end of the stroke has been reacned. ALother

indication of reaching the end of the stroke occurs when further

motioh stops and pressure rises rapidly.
.

.
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USE OF HYDRAULIC TORQUE WREiCHES
.

d. Af ter cc:pleting a power stroke, relcasa :ne oil pressure. This

will initiate tne air return system, thereb; ratracting the

cylinder piston rod and lever arm.

e. Ensure that the piston is fully retracted before starting a new

stroke. During the retracting stroke, the drive pi.ns, unen full-

ratcheted, will drop in the next successive pockets with an audi-

ble click. If a click is not heard, the drive pins have not

engaged. Tho wrench, theref ore, will not advance the nut througn

another full 30 degrees of rotation. An audible click also will

not be heard if a full 30-degree stroke is not taken. This can

be corrected by rateneting the wrench manually prior to placing

it en the next nut.

4. CONVERTING FROW TOROUE TO PR ES SU R E

a. Refer to the graphs, Figure 3, PHW 1.5 Hydraulic Wrench, er

Figure 4, PHW 15 Hydraulic Wrench, and convert the desired torque

value to equivalent pump pressure (psig).

5. ADJUSTING THE REGUE ATOP SETTIMG

a. Disconnect the high-pressure hydraulic hose from the hydraulic

wrench.

D. Push the remote control switch button to operate the unit and

check pressure reading. Adjust pressure reading as desired by

turning the pressure regulator knob clockwise to increase set

pressure and counterclockwise to decrease set pressure.

c. Reconnect the high-pressure hydraulic hose to the hydraulic

wrench.

MM-6-011 Revision 0 22 Atta chm ent 10.3 ( 3of 7 ).
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HYDRAUL!C TOROJJE WRENiCH AN'D-

.

CONTROL BOX
.

REM OTE
CONTROL-

pm:SU"y:g y [r t 4 3 3SWITCH 3REATHER
/ PRESSURE CAP /

Y> CD,

HYDRAULIC

(Y yg5k4CH03 . : %

@ :, ::
100 PSIG
SERVICE' ?' ~ ^

-

OR AIR TO
" WRENCHINSTRUMENT c>

@ /AIR E
DRAIN /-

LI NE

CONTROL BOXm

-

AIRHYDRAULIC -__
L b . CONNECTION"CONNECTION

_

, ,

I-
.I

REACTION / I
BLOCK "

|
.

HYDRAULIC
WRENCH

=GURE
.
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USE OF SLIND FIldiGE ADAPTER

.

_]
''

) ,- m
. ,

R J

./ .

The Blind Flange Adapter must always
be used is ce=pression when torquing
or detensioning.

.

/ h~

G~ '. '
+

.

/
O -

f
+

DO NC"' USE Blind Flange Adapter
in te=ss.on.

FIG,UR E 2

i
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FASTENER MARK!NG SEQUENCE

MARKING SEG.UENCE
NO.OF
HOLES (MARK FROM TOP CENTER STUD CLOCKWISE)

4 1-4-2-3

6 1-6-4-2-5-3 ,

8 1-6-4-7-2-5-3-8

10 1-6-9-4-7-7-5-10-3-9

12 1-6-9-4-7-11-2-5-10-3-8-12

14 1-9-6-13-4-8-12-2-10-5-14-3-7 *1
|

16 1-9-6-13-4-11-8-15-2-10-5-14-3-12-7-16

l

18 1-16-6-18-9-4-13-7-11-2-15-5-17-10-3-14-3 t*

i

20 1-19-15-8-11-4-17-13-6-9-2-20-1A 7 1?-3 'c 1a t in |

74 1-9-18-6-14-21-4-12-19-8-23 '5 9-10 17 5 '' *' ' 11 *e * *' 'c-

1-12-15-25-7-21-17-4-12-23-9-6-27-20-2-11-16-26-8-22-18-3-14-
28 24-10-5-28-19

1-19-15-23-8-28-11-31-4- 17-13-22-6-26-9-29-2-20-16-24-7-27-12-
17 32-3-15t-14 ?1-5 79 10 in

1-27-15-19-36-23-8-32-11-4-17-21-25-13-6-30-9-33-2-28-16-20-
36 35-24-7-31-12-3-19-22-26-14 * *o 'n 1L

i

I
i |

5
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TOEOUE TORO *~E YAL"ES FOR F'E GED CO:CIEC IONS

FIFERENCES: FCR's - 10-319, N.5, 332

These value.s were calculated using required bol: tension based upon
502 of the =ta:=tc2 yield s:rength of the bolt material and the
coefficient of fri::1on far the nickel / graphics lubricant.

TOROUI VALUES + 52 FT. LB3.

BOLI ASTH ASSi | AS'Di
SIZE A-307.3 A-193.B-7 I A-193.5-8

3/8" 6.5 20 5.4

1/2" 15.5 45 13

5/8" 30 90 25

3/4" 55 160 45
_

7/8" 85 250 70
,

1" 130 370 105

1 1/8" 180 515 150

1 1/4" 255 730 210

i

1 3/S" 330 930 265
'

1 1/2" 435 1235 350

1 5/8" 555 1560 445

1 3/4" 685 1910 545

1 7/8" | 855 2395 685

2" 1025 2840 810 ,

l

2 1/4" 1500 4180 1195 l
1

|21/2" 2050 5645 1615

|
'

2 3/4" 2770 7680 2195

| |3" | 3565 9785 2795

.

6
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'ne ins *0hChon Cn0 m0:nrenCrce of t'e!e hmi? swtr~n. A5 C ' esc!! CM v0;ve COer0!.

YOUr L'imitorC|Ue
*

unrs cius neiefm, succesnons enes g mg oc 5cre orcrecreefrem evenece

Valve Control... v=v' a z me m == * v'c ~ = ~ ' "'=" s+c=s =c '=es" o= s"*
me locenen en: croper use cf coerenn; rio s

Limitorcue is me mes; ce venced vcive contr0!s Be'cre you c0 Ony*.ing De sure Limi: Orc.ve contro.iers mcy be mounted
contro! en the merker me result cf r recd "ms 00c+e! -'rcucn er lecs: once on any size v0,.ve in c!mes Ony :s.t.cn--
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16. Do checx volve stem trovM nefOre IDon :!ug met r-:< c'e : e'v 5:0~-
DO,* mount.ng s'em protecien cover u r5.ng ; On sicco ng mc Or 0 ::e Or O'Ose

Per mes M s' ems su me .9- c e d ::: tgN 6 %W OMTW
1. Dc store creted units under shelter. Ycur 5. Don t use overize motor overl0cd*ec* cn Cove *mre ;e es nor w cmeror00f unni prop.a
U. 17.Do check for proper dire: tion cf rets- necters-cs'ecc ! 04 f ' C0use Of Over-
e y est:ted. non cf motor. ;f vcive c!:ses wr en cpan loccing
2. De :vt power c'f refore opening or bur:n .s 0;s%: -'e meter m0y n0ve to 9. D0n't reset terque switch secting heav-
ecicong hmr swecn comocr*mentcover * * *#* ier tnen moximum recommenced by
0.De cme:s hmit swit:n Oceronen in com- ..normcity fcctory.16. Do cistinguish oetween
.unce wen mero r:rence et moro is cpen cod normclly closed', terminois 10. Don ~r run "clug" type volve escinstSurnre m wrong cre:nen inter:non7e
morerieces

- en gecrec iimit sween mic 0 swit:nes steo :s : ~cge e cy resar te vc.se
; wren use:; wnen winng :Ontrol Orcut t1. Don t enemot to remove eimer sonng

4.Do mount motors on horizontcl o!cne. 19.Do keeo ormoture c! eon end oened- certndge cop er housing cover from
d pess4bie.Ws creferrec TO keso morer or icolly check brusnes 'O' crc:e' c0n c: Umitorque while velve :s torcue sected.
kmc sween comocrrment from ncnging cnd weer wnen DC. meters cre em- Aiweysecc vcNee sectsevereince c-o u
down This preven s nece of grecse teeg
coo nst meio or sween se:Is

picyed- wree, turns te+cre c smen ic; une.
~ 20.Do remember that D.C.meror soead 12. Don't enempt to set limit switenes

5.Do cont'ect socce beoters rf une's tc ce '5 "Cf CD"StCo' D'I *"I f;uc~ucte wicely w mout fast cisconnecnng controf enc
stcred in 0 como O!cce onor o est0Lc- wm 'he ICOd Cpobed. oower crCul'snon

21. Do clecn limit switch cover thoroughly 13. Don t mcfor opercie volve withhout6.Do keep volve stem cleon and prep- cnd c0;1v :$in coc! Of g recse on beonn9 first checking hmit switch setting.
erty lubncoted. surtcces cercre mounnng On exctosion
7.Do set up oenecic cperating scheavle pr~f bmecr0p- Trouble-Shoot *ino:for umecreve controof voive is infre- 22.Do check and replace demoged limit

-

'J
cuency used. switen cover gesket before secunng en If gecred lirpit switch foils to stop vo:.5
& Do lubncore drive sleeve top bearing weg.nerproof bmi*orcue. travel. check the followin9-
every six menms. uscg grecse gun en 23. Do refer to ports hst when ordenng A Conrol winng one meter reversmg

' cressure t.rnog in hcusing cover. replacement or spore ports, contccter.
9. Do keep gecred lim.t end torque Give nomeolcre cctc S Gected lim t sween semng.i

switch contocts eteon. Use certon terrc- Unit iype Orcer No. C. Semnc rod to see met it ncs bem
ch!once er Omer schent on hn'. free cfom Une Size Senci No. OcCked c" ct'e' e00N sice of sween hc5

$**Nmove hw sween gecr ecx cow
n 58'-10. De keep limit switch comportment 24. Oc check to be sure stem nut is se-

iscleon and dry. ed % cy tocrung r'ut enc met top cnd mscact br ccmogec or OrcMn
11. Do be sure oreo is ciecn before dis- mrecd of toOs nur is cnmped or sickec in gecr reem
ossembling Limitorque.CIecn cli pois two pictes.
ond housing before re cssembly if uncbie to cperote Limitorque by mo.

12. Do opply fresh, cleon lubricent otter Don,t: 'o"
A Cneck Ocm meter ocwer enc con olreassembly.

1. Don't force declutch lever into motor crcues for succiy en: connnvey.
13. D'o reset geared limit switch before operat, ion position. Lever re* urns to m:s 0. C0mocre suco!y vo!!cge wim m0!ct
motor operation / umitoreve hos been pos:non cutomon:c|ty wnen motor :s one c0nt Ober ceme0icte renng. d O A .
emer cismennec cr removed from vcNe energized. - ea check motor Or"pe cge loed.

C tf stoued morer 's inciccred. shui c'f14. Do rcoloce whole limit switch gecr 2. Don't try to force decluten lever from oower onc coer *e Umircrcue ey nond-box romer mon citempt reccirs in held. motor operation posinon to henc oper. *t'ee! ro move vcNe15. Do repiece moulded plostic conduit otion position.
Excessive hondwheel e'fert con indiccietop protectors (invol!ed fOr shipoing cod 1 Don't use obrcsive cloth or poper to

storcge only) with pioe clugs when in- ciecn silver contacts of gecred limit switch the following:
sto!|Onon winng is como|etec. ond torque switch. Confects should be A. Imorcoerty luth 0!ec or ccm0ged

v c!ve s'e mbumished.
4. Don't depress declutch lever dunng SC CC#9 9" OC "9"
motor operction to sico volve travet. h N'N 0C'' "C U

excec* in emergency On SM30DD cnd k ?** # CC "9" Cn "C'** 5"
: -cev cr c megec vcNe er :cesp,ggg.

|5. Don't torove sect plug volves or but-p terfly volves un ess vcive mcnute:nuter is
COnsubec ,

6. Don t use checter on hondwheel.s

1
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TYPICALOPERATION -
SMB UNITS

Descrintion of ^s s==n =s =e *=rm 9e=' '"9s e 9=9e- ee e = * 'e '='='e s~r: s ~'e= 'n'=
r me enve s'eeve be'n; schne: i*!ernc!:y me m0!O c0n.~0; orce! 0 5 00 e 0oer0-

Motor Ooerot, ion- wim oc =20 =e stem nu :=uses tne s e for in = <=" c=see ==s n=n =+ c'v ns:ns
r nur to r0 rote end 00en or close tne stem type Of coerc9cn enc *'e gecrec

The meters usec en me Lim 30 rove velve inreccec stem of me vcive. The stem nur limit swit:n :s wire 0 into me motor con *rci
contrO!s cre nign sicmng forove re c!!y is mrecded to fit me inrecc cf cny nsing orcuit to stop me coerc!cr et me fuli 00en
Endesed m0 tors. Tney cre fumisned in stem volve. In the cose of non nsing stem P0sition. In me COse of mes! QC* turn
we merorcof. exclOsion Orce' or svD- vc!ves or where me e:ect'ic 00ereto' is vcives onc slu ce 90?es the gected hmit
mirsicle en.COsures. Al! met 0rs cre fur- mounred in !cncem witn on 00dinonci switen is wirec inic rae meter contr0' c'-
nisnec wim Do!! baOnrgs enc pr0v:ced gecr cnve.me stem nut. pc. 20. is merely cutt to st0c ine 00erc'icn ci 00m me fu!|
wen grecse sec's. NO ! con:Oton Cf t'ese 00 red cnd keyed to fit me sncf! coen Cod full C0se posinon cf me volve
m0tcr5 is necesscry S.nce mey cre istn- The tercue sw.t:n is wirec in seres wim
C0ted ci me fccrory for idenme operet On. The mrus! developed by 0 Limitor0ue me gected hmit switm in bc h cire30ns
All 3 Chcse AC moto's c'e Cf rne sOverrel volve c0ntr0i is c050rbed by me heovy so 'nct in me event c mecnOnic0! cv?r-
c0ce cesign cnd DC motors cre com. cu*y mrust beenngs on me top cnd bot- locd occurs me torcue swicn wi:i cOen
p00nc wounc rom of me mein enve s|eeve. As rne Lim- cnd c0cse me motor to step. Che:k me

storque volve control develops grecter
t0 de5erm:c rom of me cesc! ins clic90nfne e corre winn- c-n-

winna dSince me operonen c,. me ,um:f0rcue 7;. cue. wnen sectne me velve tne werm
veive c0ntr0! is 00sjc0lly me some for c!! shces exic!!y Olong se sphres of me worm nons to be mcbeforme$crOve swt5nCSC
SMD cper . ors ...e ~ hewing genercl de- sncft end ccmcresses me be!!ev.l|e gecred hmit swit '~ '

scnonen Of me mo cr coerOt on is coch- 33nne3 oc =$wnieni3 *etOrcuesanng.
cob.e. Any Of me oc s cr0 wings mcy oe Tnese cre c0litrc'ed s;nncs cnd for eve y
refe red te in f0| lowing mis ces nchon. incremeni c? ;cmoress:cif0t c civen sce
A'mcugn me VCn0us pcri nurnOers wt!! gn; e ce,*0n predetermined cmount of '

~

d#er for eccn sce operctor. for me pur, t0rque is cevelr.ced. The forcue swit:n is
cose of exp;cnonen we will refer to t~e me:noni:Olly c:!votec by me worm.
us list crewin9- When rne worm moves bcck c preset

nne e|e:mc mot 0r hcs c henc0| pinion d s*0nce cnd dese' Ops me determined Q
mounted on i's sne't extension This p:nion omount c' torout output recuired. me
pc. 40. cnves me wCrm shcft clu!:h t0rcue swit n oper 5 cnd C pcir of elec-
CeOr 00. 41 wnt n :s eng:Ced wm pc tri 01 COntOC s. wnl n Cte wired int 0 t*'e

h30 me w0: ? s*0'* !ut:nInis piece ts m=f=' C=0'T=! CICU37 in'effUC's Ihe CICuif
5,minec to e wcrm snc~ pc :43 Piece enc srps *e mcTr m ms pcot
253. me worm is schnec to the worm
st cfr p: 43.0>ece53. me worm is Tne gected limit swst n pc. 105. is di-
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c' pho OESCRIPT'ON
! " 1 1 CAATRIOGE |#

i

' 2 1 ORIVE SLEEVE & SmAFT |' ,

!
i

1'- . -- 3 ogiy= p.gicy
i

' ,
t " -

; m , . .u r .r.. . . w s. s-...
4 1 OAtVE A'NtON (SEOONCAAY~ ' .,1 ',f -[ ," 'D , ,[*h74 ' T 7:g'E 5 1 OECLUTCH SSAING

!,

k3g'[' ! ' NN 6 2 EUSwlNG | (
')A' A h 7

* O 4:NG =c227 29
4

FU A.-./3 .

8 i PIN6'
-=

9 1 GROOSE P!N :. O m 1 LG
\42

f \ 10 1 WASHER |

11 1 OIL SEAL

l 41 1 GEAA FAAME |

42 2 INTEA GEAA SHAFT ]
U 43 2 INTEA PINION SHAFT

44 2 G L CAAME COVEA
_

45 9 NTERMITTENT GEAR

46 6 INTEAMIT*ENT DINION
54 ss

' 47 2 STEM SPUA AtNION
s, g j/f} i

48 1 SET ACD
I

.\ |{
:

49 2 ROTOR
|
/ 50 2 GACOVE PtN 4 0 x K" LG

\{ 51 2 COVE 2 GASKET
i

/ i 52 8 z6-32 x 4 LG FILL MOg ' l * f''11 1 1 [ MACH SOA.

6 , ,

, .. ? ,

h h. h IE E .5 [E- , . . . .
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' 54 i SETTING AOD BUSHINGs et i

W -- . ._ a '
1 55 1 GASKET. GEAR FAAME
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57 2 -O AING (50A INTER.
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Y GEAA SHACT PC. 42)
-

5 "' .
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58 2 GACOVE D'N '4 0 x 1" LG.

i 61 1 8tNGER BASE

\ 62 8 A H FINGER ASSY !
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\ k 63 8 LH. FINGER ASSY

64 16 s10-32 x 1- LG. hex HD. C.S.
* : 66 ' -15 s10LCCKWASHER
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,

C1 472.C306 3 i e6 32 s10 32 NEX. NUT

67 32 sto SW'8 ? WASHER (,

68 2 s'4 20 m % LG Fit' HO.C.S _
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Procedure for Seninn' ClO5e eiec*rtC orc'J'S GenerO!!y. One rO!Or f'On Vece90ing On '''e "eOVireme**5 0+y
15 Set f0 tric Ci fu!! OOen OOS flOn Of me me OrOject.

Ine fOur frOin gecreC fimt! Swit n @OTOr
d

CC 50 e e ,

L Ch C 0 m r !Of e g g

15 OrOcerty Set TO fn? Cf me CeStrec OO5i- de5 rlOed fOr me two trCin rOfOr tyCe

hh '8 Swirth. Tre Oer Se*hng rod PC 40.
OilowS CdjuS! ment Cf ine twO Cdj0:eY

/ UOcer rOfOr5 Cnc lower Se'trO ROC OC.* A
246 Cl!OWS Cdp 5* ment Cf me bO Od,.C-'

3 [f' *
"

3PC NO 7g ,

NO. AECD DESCRIPTION
k rk E 5 ,,

21 1 CARTAIDGE
TNg 7T

'8
22 2 OILITE BUSHtNG

23 1 O AIVE SHAFT / IQ Pth h
24 1 DRIVE PINICN itNTERNAL)

'' _C/

23 1 HELIOAL SINION g ,

26 2 GROOVE PIN % 0 x 1* LG n* * +; v .

' 44U '

27 2 OA!VE SLEEVE & GEA A
.

.g
g'"_ j*

, 28 2 CECLUTCH SDAING v
w

i 29 2 C AlvE PtNION SpuA \
g

I 30 2 PtN % 2x"r..LG , y
*

,,/ 6
*

31 1 CARTA!DGE GASKET
-

1

.

t

'i /@@@ @g @ @@@@$
-

32 1 CA A'AIDGE MTG. PLATE ; /'

s*s 23 x .LG SOC HD C S s s s, .

'a33 4
'/ I f

s

\ \ U -98' i

34 1 -O*-AING . 86227-11 .kk h\
'

- ,k- ~ - . ,p

*

33 1 10~ p!NG,36227 21 s

1 F C.HD CAP \
, *-s sg g , c ,_ , ,;,ppgpg{w36 4

- . -
, ,MI''

i .a "TC .N, r. - - G-
-+. *:7 -

GEAA FAAvr _-
-*41 - -

D d*
_ },____ .g]; -I

42 4 INTE A GEAA SH AFT
^7-, f *ff*h h)

43 4 INTEA PIN!CN $NAFT *"[ .JR.g' ,

Mk. ' ' M*OW r[ '''' N f l [
*

/
44 4 G L F AAVE COVE A | |

f'

45 ?6 INTEAMI TENT GEAR
- g.i.-+ -- r - p !

- .E . ,1\''
.

'
I

(8 12 INTEAM:T'ENT PIN!CN |' // - # '[ / / | ,I
'

\ {\
Ir 't- ' * *

1 47 4 STEV SPUG PtMCN 7,

| ' ,I I I|
,

, !|i '
'

43 2 SET ACD

[ j f3 i. l

(\49 4 ACTOA
'| ,

@ g g
63 4 GACOVE PIN % O m M" LG. ,

I C2 16 36 32 3 '." LG FILL.HD. MS '
gg,}Q 3 3 ygg Q ht jhg g; 51 4 COVE A GASKE'

53 2 ~C -AING 31820-3
**

S4 2 SETTING ACD BUS %NG .:' ,

* ' Pa A
55 2 GASKE' CEAR CAAVE t

(5 |- | -)56 16 INSEATfAOTOAi Y*[7, - JJ # j f.

l f h[E *i.t N '''" ' - ' |
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}57 2 -C* AING s1820-5
[ p,
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' M Qf

_
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,
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,(r [%w-f % .%*%

tar Wkid ****

i E2 16 A H FINGER ASSY
:n t. M. w %

.

.l u * /,-N-f d3I
| 61 16 LM FINGEA ASSV M ::> O

$?ik. ,,kph Q _'-[M. , A'
' ?% ~ @g

4 *# NJ f

!64 32 s13-32 x i' L3 H2X. m3 C S | e- s

! e5 32 eLOC m sHEA ~l g .

** -t [56 24 s10-02 HCX NUT | #'(NC1 ( ' * %{ [ ,
4 p. -.-

'
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e cue num er cc:v :re.e 4nreCses
ProceoureforSetting: e ny ~=m.

1. IOr:ge set"!ng mus! Oe mOC|e witn
.

O!e VC ve e'ectrtCOl|y ?O sect
swir:9 m0unted in LimcrCue. VCfve. in5UrinC NOhf snuf C'f.
2. t.a. cme sure Cil e ecmc :>ower is Off.

- -

0 '.oesen pCn hec screws. pC. 800.
t. F r Ocen or c!cse Ooercr:on se'smker
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mer:ning me edge Of t e sinker wim gg.. ;.=4~y, ,,

. n so~ " #y,. - .- NC. 2 EOO. OESOAt990N
. . . ~

-

. . 1 1 *E AMINAL SLOCK

. 2 2 00NTAOT BRIOGE ..'

%u .. .c
- ~7 3 4 CONTAO' $0C EW

-

w. 4 4 81NGEA MCLOER
[ i __

_,k - 5 4 E!NGER' n - -
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' 4' S 4 SHUNT

b 7 4 SMUNT WAS-EA % 0 0
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~.
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. ..;
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\ *
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ik 24 1 SHAFT
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*
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DCUBLE TORQUE SWTTCH

Procedure for Settinn* C!Ose cirecOn forO;e SWIC IOO5e*15 crew
u me,x=2"* o =**e =om= r=- 5-e =- s

p 3g 9
i Terese 5emng5 must ce m Oe wir- x -12. cno set ;onter oC -26. cr ce- uin3;nng nen 3ng,,c
Swie mounteO i.". LimsfC!Ove 5' fed TCrCLe 5e?*'ng The biche'!be num- -

~ D. A Cximum 5!CO Se'nny O!Cre is M-
,

. . . . . , -
bef. fne higher the f0fCue CUfOUT C' Theg ge Sure c3 e. ,, e.,ower 'S Ou nished CA O!! unc. Do not exceaC *nts Se!-yng

nng wr noUf consu!nn; fc: cry

,fo n"go CESCRIPTION \
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t i SHArT . .a.

2 1 PINION
*

, , .

3 1 he DIA a w LG AOLL PIN I '@'ii::.@,
4 i BUSHING | .. /~k'* '

* 3 %aC4A a a, (G CO* TEA PIN |
eg .w "r*&c

-

g p \

6 3 No FLAT WASMER I - . ;r
~

? ' 'O -AING e6227 27 I d ,_,
8 3 8% 15 N.C. a % LG Flu HO. ' - 4

OAPSOR I., Y '> r 4

| 9 2 EINGE A CONTACT ASSEMBLY *;s \ "
_wj

' ,[* '
, \ , qp| 10 * IN SULATO A t 4 .), ,'

,,
- 'Mi 11 1 s5 40 N O a % LG AO M3 -

i MA0w SOA ,J * - - 7

"4 ,
f

I 12 2 310 32 N? M LG. Ft1 MD O 2 -

I CAP SOR - f*

2 '%: O.C %. a .C32 THK
' 'I

*f'13
.

* ,

FLAT WASHEA % *
!

!14 .2 SMAnEPAOO* EXTE4NAL-
JNTERNAL TYDE LOCKWASHEB

! 15 2 5"AEW & LCCKWASHER -

16 2 CONTACT B6C0K '"' W ,O '

j is a sie LOOKWaswEn
_ _ Dp

_ _ _ j ,/ fT-.

| 19 8 s10 FLAT WASHER @ ,r Q g-|-y, Q f~ ]

f'
' " 77, . . . . . . ., ,# = * - #''' '

f A| 20 8 s10 32 N F HEX NU* ' "

$ NAuNAIEa$K OO.h O^

,e } b F"'E O
~

L.._N6]f @Ll__
23 i sk-20NO.a%LG SOO ND / Fd'i' O L . ~ ..--.'' f'OS & LW g * ~,. '''- ! # I$

,

U, r ".- @w . ~ J r,\ h_-
TOROUE LtyFYa PLATE24 : t*

s:;--- - . _ .
-

. \ t--f- f,_ # [N'' 'c-
Q M - -- :.25 ' CIAL

i}* -' ^l 2s : aciNTE: -- - --- - - - " ~ '
-g -

27 2 36 22 N C u % LG 3ET S;A -
I \ '

OUP8CINT / q J
29 2 s6-32 N O HEX NUT 1 D D

t 29 1 ACTUATING LINK N UE ,

4 32 2 AAMS

31 4 ste 32 N F m % LG. SOC. H3. @
CAP SOR. @ @ @

- " ' "
32 1 SoAOEa . ~ . - ,

l' y
SDAING33 *

3 . . . .. . /
, aaA0xzT 9 | s== -~. :E-! / /@\ !

-e aiNG -m-6 i34 ,i-
-

i 25
' ''
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i

'
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- e vcive. The stem nur wdl nse up t e

meter teccs insace of me hmir swie com - " ' * * 5'' ' d ' " '** * ** '00rtment The motor feccs must ce 055em W*/ stem nur 504nes cre 'ree from me enve
;vicac rnroug1 r e concuit coentng wtiife 3,,,v , .,,y,m nu, _~_Y _ , _~,~_, ,- ,-YTo recssemete. fc!!cw me OOOve croce. - "~-

remov'_ng ma mer0r'.
5. ,i .e -crer otnien oc _,40. is keyed to cure in me reverse creer nenng me f01- h0nd Ond '?"Cm:0' Of ** 'en95 C' "'- , veive stem enc reciccec. .f necess0ry.
me morcr snc'r cnc neid mere wim o ser g "9'

when neu s em nur ts insic!:ec wim oc
screw to cerce me pinion in its proper 21.When retns:Olhng deduc fork.pc =0 000 3rcke me reo t'areccs in two picces.
pos:t10n. be sure to onent it en t~e cectum snc'; cs :f ve:ve c-ust ce :e ;in se vice vwe rnee

6. Put unit in menuci 00erciton oy de- 5*'cwn on tr'e exploded wew. stem nut is reciOced '''e vcive stem must
oressmg ceclut n lever. pc =7. iO Ge sure mrcsr west'ers. r0rcue sonog Oe 'c:kec in such c wcy cs to crevent cny

7. Remove dedue lewr. o: 27. (d:scs)cnd soccers cre retnsrciled exccay movement of vetve stem.
Os remcVed.

8 Rem 0ve sanng ccrmcge coo cover. pc Gcskering Instructions:All g0ske's exceat
=43. 18. Recicce eicsn stop cut. pc 27S. wen . n e nousinc c0ver geske's cre i/02" mick

exec numeer of rums usec to remove. encncree Tre neus.ng cover gesi<e's vc y
. nem0va sonng *ermdga cap' oc 22.v

c -i ceess cnc 'O ce'ermee correc s:e
' '' 7. MonucIly dec!vtcn unir cod forcre,0. Remove wo m. oc _24. end forcue worm sncrt gecr. pc =22. f0u0* me f0liO*'ng prceecure:. ~

sonng Ossemcly by pulhng direcW out. i.veen Ocm n&seg cae end mco
i * Rem 0ve ciufen m;per lever essemety. To Adj'ust Cutch Tripeers: n ,, f
p ='5. Ncre c nex nece c0c screu fo- 1. For!cw Stecs 1. 2. cnd 4. ,, ,t s 0!I unir enve i eeve cisem0ty :0m.4..
c0res cnc secures me m00er lever en tr e 0:eie wirn tecnnas'*cec'Uc snCf* (enc of snc!! snovid be flush
we* 'n0per !ever). 0 Ms*0!!'Oesing 0 Ne' On0 'ecsufe ~'e~

12 3emCve *cusina 00. Oc 26. enc'8 90:n nous:n*PnCn0wr' eel cs$emO y..

,4 , cme mecsure'"en'f 0cn0 in Yec U One ;
, ,

s,na.

hem 0VA cuve s''e*Ne '"*semelv 'am- -c0c inorw e r0 it Cn: use "e 00ses' n0"'r01
,,iere v c :uc.in. 9 ocs'=8.

,'.n* ,1 1, %
- - i%

|. su
.,Os 4 .J 0i. Cnc DG .o c:sCssemOie.

%,.saer tc< ness er :Om0inen0n ever00 e.
<w s

see Step 21. !
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e s eA d.f% Ier - e, v
DISASSEMBLY REASSEMBLY

g d 6 f C |., 'a % move ense s:eeve esseme;v ::m- 3 --Oc ::wn cec.r: . e<e :: : 5:;e eiv inmem; xs :: 7 5 +2.14 25Drew g Re'erences. Ci 400 0005 4 2^ 00 40 c4 cnce6 7:::s:sseme:e , i ,._. 3 4;c,. ,, .., - - -- ,_ m
~@1@3Q$'[,y .~.,3 8.~C- . ~~J.J,Z ~JJa

01400 000c 4 see 5 eo 22.
.,

'
2 M e''cIc-Up:cee Vew CS 403 C002 4 e ev

15 Remove worm snc't cect. pc 1S.0r mg c:wn cecur:- iever.
To e ser.semte ee umircr:ve volve Cen. remevmg iccknut. oc =71

33 7 , w e7,_. 3 2. g ec7 e ,3y7e ,rre 5:e 5v3-00 secse cese've me fel- tc Remove mccer cm. oc =24. cn sn's inte meter c er;" n , ~. ~... 4

>

::w.ng crxecure Rete':0 e oc. screw- ::m spccers. pcs =0i enc Oc.
ing c: m s vn:t w ecever c:scssemery rs to em.u : g,.r ::m c : eoect 5:e: 5a

ce mcce 3e cecem 'o keeo cil ws ce:n
?7 Remove wcrm snct p: =t7. enc ~

To n.es!c e me Se Nur OnW, e 5 e s:.*c warm snc eecnng ecc. oc =05.

D. "ee * rom c r cunng cisCssemO'y.- Nut :: -S. 's o :e re*'cN ec 40m - e
,

13.To rem 0ve worm oc _,;c ft m worm
c33eme,.; gm;;;7 . eV:ive Con ~0L 5

15ed6mbly: essemey. remove cremot rer:nng neg. .

ac =71. nece330 y :: remeve me ecyng nur x
=c0 ene en remcve stem nur:y eng

1. Shur of' di power to Limitorcue unit' 10. To remcr<e rcrcue sannc. oc :46. hrst our cf unit.
2. Remove er swg coen me hmit swe remove ecst:c s Oc Nr.oC 274 CCang menumeer cf urns te remove, - WAWMc nonemWocxmt.oc 3..om:ccrm.nr cover.

_

.

20 Remove mrustwcsner.oc =394mirer mm unit uncer lecc or wrm vcive uncer
3. .nsconnec me 'eces en rne gecrec hmtr s:eeve. oc 32: rercue sonng (cisc). oc pressure. (see weming for Step 12.)
swe enc retcue sw'* n m: king sure mey 46: mrust wesner, pc =08. nonng me ** " _OE 's sw c rwc oces'

c e oce ty mornec for re:ennec:ng to onenterten cf me tercue sonng cases. 50 'I *'" O' **C'550 7
cnd soor w'n c cnk23 D0'''' #5me rerm:ncts. The forcue swiren end spc:crs. cnc rnrust wcsners. ecn d merd ocr

cecre: hmir swe cre neic :n rne hous- n::es one removeJ Limeercue s mow' n c NOW deCUC Ca, pC -34-
(. in9 ey two (2) screws ec i Removin9

-

mese screus wili ci!aw you ro remove m* of due fork.oc Fe.ou!!me cedue lever ec en a velve hevmg a mreccec s ern-

EnereY removno removci " me srem nut is re~M~e~
-

gecrec hmir switen one me tercue sw c. sncfr cut cf me ceuctor frem me motor *e locke nur e
4. To remove me e eene meter from ma sice ef me unit. ,ir win 3, necesscry to

". w -
i

remove me re*cong nng.oc 70. on me es mennenec c0cve. men rcrete rne#
lim: orcue coercacr. hrs * c:sconne me opocsite sade of me ccucr0r oefere re- ncnewneel cf rne um:foreve ecerc or to
meter teces insee of me iimir swrm ccm - moving me cedur:n sncft. c0se rne volve.The stem Nr wiu nse m
per ment.The meter faccs must be guc- ee mreceec stem of r e velve.When r o
e: mrougn :ne concu:t cpening wnce re- 22. Tc c:s ssemele me cnve s:eeve es- stem nur solines cre free f em me enve
mov'n; ne motor. semOy. cress ctf me icwer Onve s' ese 56eeve. me stem nur m0v ce a terec Oye

beenng. oc 266 A:1 remenng comoo. nonc me remc:ncer cf me tengm cf e
5. Tbe meter o n on. oc =20. is keyed to nents (enect ocs #12 cnc 64)snould new vcive stem enc reolccec. if necesscry.
me morcr snc'* cnd heic mere w n c ser stde c'f me enve sleeve ecse . When neu stem nur is es*cdec wrm ocrsc ew to rercin me pnon in its prooer
posnon. 23. To remcve GI.. dnve hypoid gecr. oc "OR sicke me tep mreccs m two 0;cces.-

=t2.Pressoff mev cerensesleevebect- 't me vdve must to !et in senoce wnie6. Pur unit in menvol coeranon bv de- ing. pc #64. cnc shcie pc 212 c'f cnve me stem nur is re0!c:ec. me vetve stem
l

cressing cedue ie<er, oc 5. steeve.
7. Remcve ceduren 'eser. pc #5. must ce !ccsec e sucn c wcy es to pre-

vent cny movement of vcive s em.
S. Remove senng cormcge cco cover. pc ReOS5embly: Gcaenng instrensa 9:ske s ece:t=25.

me nousinc cove * geske's cre */02" mien'
O. Remove spnng ccfmdge cco. oc p0. To recss mble, follow me Discssemelv cnchenre Ir e novsm9 00Ve'gcske's vc y
10 Remove worm, oc :19.andrercue Pr0:ecure in me reverse orcer nenng rne m 98:Mness cnc to ce ermee ::rrec st:e
sonng cssemely by pulling cirec!y out. fencw:ng: f lew me fcHcweg procecure:
. i. Remove c!uc mpper leNer cssembty. F0:10w geskenng insmxt:cn belcw 1. Cecn Ocm nousing cover cnc mcin.

oc =10. Nete o hex head cco screw lo- 21. When reinsreding cecurm ferH. oc 26. Cusmg gc9e'ec sWcce.
C es cnd secJtes me mpperlever on rne be sure to enentit on me cedue sncfr:s 2 losrc!I bolf Onve s!O?ve cssemOY COM-
Cedu :n snc't (end cf sncrr snoud be flusn snown en 'Pe ex0!ocec view. p e'e wim becnngs-wifn moper ;ever).

20. De sure mrust wcsne's. rcrcue sonng 0 Insr00 housing :Ove' :nc me:svre me12. Remove housing ecc. oc :SS. cod (ciscs). One soccers cre reins cHec exccy 900 ce" wean me nousm;: ver One r ehonewnea! OssemOty for top m:x.mrec cs remcvec. ~'en n0using.h0newneel. WARNINGIDo not remove if
{ c th ust locd is en the cetuor:r or :f the

$Q geg! ge e q3ng 37 p ny; pq = 74 w m 4 icke mecsurementfouncin fre:O C.*c
ex0c numoer Of ums usec c remcve. cc 'C%r c:nc use e ccsesincmec:

os r- u *t 7. McnUCffy cec!vr:n unir One rcrete ~

o
i3. cr s ce meunred henowneel. re- worm snc*r gecr, pC 213.

t_, mcve tevei gect nousing. oc :C6. Cnc To Adjust Cutch Trippers:
ennte nonowneel essemOry Unduding pc 1. Icflaw Stecs 1. 2. cod 4.=CS. Detet gect cer ncge).

2. Loosen lock screw on rnecer cdjust.
ment crm. pc r"21.
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DISASSEMBiY

/* l S Tem:ve cecturcn 'ever c: ='O cy '4 7e ve soc:e Oc =40 .0% :n W.D.n & Q i.,
cec n x =24

-

:an:3y3a.:ocseyc ser scre. n senc ,,,e.. rem
Crowing Referee:es 01406 C013-4 33 5 rec yc .nc:ers w reci sc:

01 406 0073 4 C. Remove ene coo oc =4 CAUTION!De- ner use enes es so :ng forces ::v e res .t
01 403 0074-4 dutch lever sncft must be held in p0s; tion ir e senc!:nprys snf un: =nre me :-

"#"*' I ***# ' * O' "U'd "'*"*" 00*'0"0"boo ec V,em OS 408 00014
removing the end ccp. A loud snoo will . e ne eve ,73 yg,,e un

Tne cessemoN cf me L:mitortue cNe be heard on removci of rnis eno c=p oc =1 rc n ous. c x = 2' c nc w e c : av
Centrc,! see W.3 0 wal te uec cs c ge,. wnien :s me rersion spnng. oc =54. being agen nous,ng r;;7,. we mooe s Ocs

-

erciexcmo:e refer rc e ocr scrcwings relecsed.Do not be ciormed.Leter moc - =22 cod 23 Wfm x =h m n -
of mese Units wnenever discssemory is r els hcVe declutch iever shaft held in piece dK ' x =50 M O.ce d e- n m--
De moce Se cer Oir to keec 09 corr 3 by a snoo nng locored behind the ce- ,,,gn ,;3373,, ;;u7cn ngu3,n,
cecn one free from de wnen c,scssem. clutch link. v

, ,

50 % * **biy :s mcde. 10. Remove worm cnd forcue sonn9 5%. rcwcr,., m0rcr enc. Shce cecturcn.
cssembly comO'erely Oy tempercnly re -

Disassembly: unk oc :o off -
s c ens m e nc o - eeio ,d m e ,rctc= q shc.t oc =x 'Olinec mer al ceciv* 9

,

in rne c!cse direcnon to ccuse me w0rm
To come,e'eY discssemoje me L mitorcue to screw cut Of engocement cad worm 16#emC$ee?C5NCSiOcuni? X S4 Onc
Vc!ve Centrol see SMD u rnrougn SMG-4 gect cnd ccusing tordue sonng certncge cuu noncwheel gect oc 37 wnicn is
One SMO 4T oleese etserve me to:lowin9 keyed to * e sncft. pc =25.

to emer[e from hous.cg The certnegeproced we' mcy be uter discssemtrec if required. 10. Remove cel s held:ng st Oft beenn;
i Shut off oil power to Lim:rorcue unir. (See Step 22). cco. o: =S.cnd sice cco c't worm shen.
2. Swing open or remove me hmit switen i t Remove nousing cover. pc =0. hondwneei durch cinion, oc =42. mcy
compor' ment cover. WARNING!Do nor remove rf a thrust food be removed from beenng coo by re-

(( 0.D&Onnec the leods on the gected hmit is on the octuotor or if the vc|ve is under mcving retcinung ong. oc =92. cc g
switch onc forcue switch mcking sure pressure and not fully open as personal c:reful not tc Icse 50nng. pc 57. c oc

s

sonng nng, pc =i7.
. mey cre property merkec for reconnect- injury mcy result.

ing to me termincts befcre removing i2. L:ft come!ere dnve sleeve essembly 20. Rem ve hondvmee! shch by toepag
mese pors.The torcue switch cnd oected from unit housinc. The dnve sleeve es- * *Y "'"gx6 asig w-** D*C#''g#* C'0"N-hmit switch cre held on te housing by sembly consis s of lec%in rut. pc 30~

fC].D. "0"stem nut. pc =20. cnve sIeeve. oc =11[
*"two (2) screws ecen Removira mese

OV "* ''***C NO"
.,, 3[ Escrews will allow you to remove the ucoer mrvst beenngs.pcs 277 cnd 78

geo red kmit switch cnc tae 'orcue switch. worm gecr. oc 216 worm gecr soccer.
4 To remove the elecmc motor from me oc 228 crd lower mrust becnng.pcs :75 2i Hoving removed d c!uten hnk from

* Limiterque operctor, first disconnect me Cnc 76 Ihe dnve s|eeve essemOly mcy so ed env of cec!uren snc't (Steo 16).
mctorleodsinsde of the hmir swich com. be further dismontfed if recuired by pres, shcJ mcy be wimown from nord-
portment The motor !eces must be guc. sinc off fewer dnve steeve beenng. oc wheel end cf neus<ng.

7o. 22. If me werm cisemche (rencved ined mrough me condu;r opening wnde
removing the motor. 10 Remove retcinino nog. oc :89. sch; atep 11)is to be discssemoiec furmer.
5 The motor pinion oc =40 :s keved to nno rercicer. oc =27. cnd sehr nng. oc remove elesnc stoo cut oc =85 nenng
t*e meter snc't cod hed mere witn o ser :47. Removci of it'ese rnree pieces will the numter of turns to remove.
screw cod lockwire to retain the pin on in ellow fne worm shc't eturch gecr oc =41 23. Remove mrust wcsners oc 48 kmit
its orcper posinen. (The motor cinien to te oviled from me worm shcfr s|eeve cc =20. and Ge'!eviiie cisc sonngs.
shoud be snouldered on me motor shcft.) oc =So. nc ing ine onenterion cf me c:scs

mse lcret6. Put unit in monuct opercnon by de-
pressing declutch fever. pc 210. 24 The tecnng centdge s em oc =45 is
7 Remove hondwneel oc 5 by loos. ""Y "C " D*C"N CO*9' COC'0 ' ' ' = * $C *'eninc ser screw Hondwheel con men be "" *d O''C 0"U #5C**'pui|e'd from hencwheel shcft oc =25

25 Remove e wem pc =53 crc Oc1
beenng oc =82
26 To re-ove me ::a ee nno x =e2
10cete ser screw in tecnq icbn. enc

( remove set screw cnc icc4nu x =S3
,

>
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.
|General: SM. B-5T : ",- s, c cme rce x =u 0

. IOfCjUe Un. sir >: c c eae cecLg rc:xc.. s,..
1_ . _ tc r e, - s. s -

E.cceecv:ew cs.4ce.00c2 4 x =50
% Assemoey c1413 00$o.4 we nei cw c tve snc~ use; ce;us ., 3 ,,,,,,_ , _ m , , , , . , ,

=="e 50="re" ' 56#es -Tha ha0 5.! c 'nrus type c: ucier mece fa.:cwing e.ccecure
vo c or SMS Sircrcue type une meurr C 'le Ove cectng oc =C5 c< c.sNd

; g , gy 3,,.c m*r entec c- o mrust cect ng essemoiv tf me C " '' UC ~- . ,3-
e40
me ncew drve s on cwcre ce? tc-

evsn9c a.** is or SvD-5 tercue cw
c:sreC5-c '''e f: 5! sec*iCn ef.'*'us pro:ece e 3 3:st:FFeCI"" torc'leccs OnC eces to rg , , , , . , . ra N'- r"' c" r
'5'ecs A1 cSd A2; rc swir oc :1 * c cnc gecrec hmt! {'y* ' ' ' '

* = " ' "
?,o"m*~c'e=c*u='n*"e=~e*c*f _,..5MB-5 ~ ~ +1 e ,= = s e e ==ce= f we= s -

,,,

(Thrust UnitOnly): Gemmercreves~ec,egec,ec " ^t=se -sce- c= = a
he-F switch. lOdung nut. Oc : S cnc reocce ce- r

A1 CAUTION: Ensure met unitis net under civich housing. oc =2 w n two screws
lood and mot volve is not unoer pressure 2 Usag Mr.ng eyeOctis remove hovsmg : compre35 rcreve scrmg.
before proceeding. If so, me voNe must :ove oc 23 crn.e s|eeve oc 11.cnd D Remce !ccking qui oc :4S. ,

be in me full open posinon. *Cfn 99Cf DC ~17- !

12. CAUTION! Declutch Housing is u . der !3 ,,emCve hCr.Cwheei wCsher pC _DO.m
.

-

sP'In9 ood-A Removedrive seevelocknut oc 2'00 l~ 10 and
c 5c~~wrk't c" acnewnacieel ciuren. oc'='13 f' rom henc.A Remcve cecturch hcusmg pc x2.

* -
' ~ ~

WARNING! StA3 5 drive seeve locknut her
hos left hand threads and must be ro. wneet she't oc :40. D D i! beenng corrndge stem oc 45 <u
tored clockwise to remove.

4 Wow worm snc~., eN co oc -7 Cut Octnclfy enc remove fnrust wCPe's 3s -

oc :46. *creve hmit sleeve. pc :O ac t; g- D Rotere henconeel to clese vcive
i f cousing stem nut oc =127. to nse up and ceduto hwsmg cover oc ,,,- sonngs.oc:58.9

V mrecced vc!ve stem unni stem nur 5. Remove cedutch e ssemcly cs fol!cws:: 10 Remme tecnn
cssembY from unit p certncgeiwom 'i schnes are free of dnve sleeve. oc =126.

; A Removedeclutensrco pc 28 in0cer ic discisemt.c fur '-

! C Ror re stem nur by henc for remem- scring oc =67,inopers oc =34 cnd rett mer.
j der of lerg n of velve stem cnd remove. Diq pc 2110 A gap % g. gym y w. m '
j A2 Remcve mrust occorer essermoty. cc 0 Lecsen set scews on cectuten lever cerencge coc cc =44 cec uns v.i
; :425 frorn ccercror pc :: cec cc;ict oc =103 remove ce- cecnng certnege stem oc :45
i f40TE: If discssembly. cf mrust cccorer c:urch lever cecturcn sr'cM end ccc oc D Shcebeenngcer ncgecoocdtow:.rc '

:Sc ec shce ceclufcn sncf*. oc :30I cisemOlyis oc<recuved connnue worm mreeds.
to Step i tf thrust cdopter is to De out mrcugh becom cf unit'

C. Locsen set screw cod remove Dect,nc
ciscssembed proceac cs fc!!cws. C Remove ceclutch fen < oc 14 cod locsnut. pc 100

~

emer cectur:h she't Cun ec compo-A. Remove sect retCtrer Clete. oc :12g cedwemxC=U' * OC ~ # PC " ~

cnd oil sect Oc 2i02. -1C3 from unit. PC =Q1-

0 Remove hondwneel snCh cnc einion 14 Remove morcr oc 21i5 ? 3r

-i v t "e PC : 2 r0" ccccrer oc $ intermecic*e on:n : se
a

-
pc=40occore'nousing oc 125 cect essemety oc 15. oc :M c.s cc

C. Remove ecce' beenng rener essem. e Remove enve sncft oc 43 cod ftexi- ,nregret essemery c ive sncfr cec p:
Oly oc 2131. Die)cw c%:o oc :50 Csetegrciessem- :42 cnc Decnng soccer pc :64

~

W 9'C' C## socw pc W sWmgD Lif mrust dnve sleeve oc =12c our cf
-

durcn gect oc .Si enc clutch compres-*nrust cdcorer housing. oc 125 sien senng. oc =cS.
t Remove lower cecnnc rel;e' cssem-
bly oc :101 7 Remove schned csert. oc =54 using-

;

Jcck seews Scirciox nng. pc =107. cnc .

hendwnea! gect oc :6
8 A Remove gect mounnng brocket oc

:S usmg;ccusc ews tecnrg. oc =c3 i

cac becrmg ccceter oc 265 t

3 Pull r'ollow dr:ve sncit oC 255 to- (
wc'c cecu'cn ene ene remove Sciro- i

:/ iox nng oc =10e
'

c. Remove ced'.,;O bcusing. PC 22

. _ . _ - . .. .. _ _ . _

hh _ _ _ _ - _ _ _ _ _ . _ - .
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SMB-56 SMB 5T
REASSEMBLYOFVALVE OPERATORi

' SMB-5T ?'c"" ~ ='e= ~ =5"=" " m== r =e ~=! ec
'O Orccers v s wi <eysee' fee-: : m sice e'

(Torclue Un,it): ceau=nasn9 m e-e:E rsen c=-
frOm Ceduren ea0 cf umf

IO reCsseTO!e Cbserve *ne f01'ow,ng 5 , Msec Sono,ox r:ng oc = ice on
non:>w c,ve snch. x =55 C Fes en cecure cc

cre:ecure
1 A Press two tecongs ocs =00 crc 01 0 lesteil cec'u*:n house; oc 2 using D irse rea ein oc =i10 mreugn ce.

Ca,fC werm PC 250 ensunne OCr Dec'. twC screws only tO C0moress Gehevie duren crm ^d s*ch

inc reces cre mercnec ar " cv oa rec- 50nn9 set oc 53 E Ensure tror cedurch snch ce: 3~

es'scry to cocty nect to oecnces : E - C unheng two screws mreed ::-nece egcinst cecturen coo cusn coric,
sure met cecnng soccer oc :C'2 's in- stem nut oc 46 en beenng cer:ncie eg0ms't0c c' ncus:ng cnc n;ven 001-
sici!ed stem pc 245 unni nur is snug egerns. Ic'se' screw

0 InstcIl beenng locknut x :100 cnd mrust washer pc =4c. 10 A Ensure met c.: sect oc =i05 is m
n9 men set screw D Remove ceciutch hovsmg cnd ngnr- piece

C AO N hec": teen,g certncge cop en C0rtnC9e stem nur ser screw 0 insten cedurch iever oc =0 end
oc :44 onc cree on Oecnng frcm E Re instch cedut:n housing righten ser 5:rew
worm ene Ensure m^t c- rn'*-a cao C Retote ceduten lever dockwise~ ~ ~

c A. ins!c!! becrine mountin Orc ket C53 973 on te,.qn# semOly 'ocs 25':Dj Corf=O3 hCd in oOs;nOF C9d insic!I ceCV *,
^

[ IhreOc ceOnng cOrincge s'.em oc leve stoC. oC 226

'-
, , , , 'sCU duo inPO*'s 0

v
m. . 0,Ombx nn9 oc

Instou hendwnee; cecr. c: =c cnc
=.>5,. n -yy i n r o - ..n - , e c., . ..

_.# * *,j.
. :10 *

r:cmem 6e set 5:rews -

~ "# C 'O '"'O*'500'9 OC " D'
E'Mste'l tecnng corrnege! worm Cs. C ins'00 schnec rsert oc =54 sonn;

wcsher oc =ci cnc clut . comeres. O Install decluten nousing cever oc

|
semoiv in housing. sion sonng. oc =c8 :4 cnd gesl<er oc =62.

C Eop'5 'n C;e-
n n wheel I pc

! he sobe 7 A Ins cli sl. ding gecr du*:n pc :Si ento
'Cwe e de e

~ he:Icw dnve snch schnes oc =55I 5S rorcue km'r sleeve oc =c2 cnc
fnrus: wcsher oc =4c Ensure f:ct 5:ce 0 instou cnve shch oc 43 ensonog D !cse!! werm snc't ene cce ec = ,

c' mrust wcsher is egemst senngs. ther gect clut:n socce' oc :47. is in cnd goske's oc =83

0 Inteed co indge 3 e- nur oc 45 picce Abgn s ices or crve shch cnc NOTE: Ensure met some rumte cf
cc= cecnng cc-rsge stem oc =45 enve shcrt gect crc cush enve snce g:skets c:e ins cile: es were

inte une frem ceci.t:n end. remeseecunnge,3c33eme;ytv rene

C Snce teenag :crir.dcef v. rm es- 8 Moun'tecnngs ocs 204 onc 207 en 'h'ckness cf ges4e's mus te

semO!y .n c hous;ng
~

hCnCw"ee! shCM Cnd Oin:On oc 040 CnC
su '.C en' r0 prevent end ;c0

irs *cll CssemOly into u91 from becnng on C9ve snO"
u A lesmi' ncnow cwe snet pc =55.

O Ws*cd ceOr hmit mre0dec COi!ct p" _e.2, W O
''

i l *, stU wm gac' p A,s9 A Insicli de^' **'rn shC" C." 230 cad' '
a

n . e o bsd Mwe C%e he Z D'="CNa -f F# ov, De 9 OIv ca r* ***' ea" h !b wCP:wt** mreC e0 e 'O' e$c 0 lestclt de:lut:n sncft esse-wwerm
nrCug" bo rom Of ce?,.,';" nCusec X C AOCiv t'ein De09 LOrcOat e at

' 4 " e ce'.'' ". a '''; Oc "'** .*, *. n*. o s'h''.'.'. 22 CeCut shCh 0ssembry 0*s:s''s c' 50,s "O 'cOOr0x'm0 rely CO OOu"Orm

v in ece tecnn; ccsv c: =- en cecturch snc" ters'.er serrg cervr - g n gin r .y3~'. ,. .y. , , . s. ,,
" '' ~

we3ne"s x =7; _ , g '" 'c n "'usP' "* """'v r ''' - 2 3' ' " 'I s9C** O'd hgnren se' screw (HOid dnve ca. .., c ru.-". oc = ^47 a e ~.. u *s. C '.*. . Cs*. ~ a
1

. - --

s " us:a; cdjus'en e scenner en =ce ceeg: 5 c u
;

5:hnes: (0 ocs: cecurcn fo's c: =14 ceauten i O MPOI. no cw"ee! :'u':* : =' 3
s"Cfr SOC et PC 209 Coc cCUOr Oc *090 ^ hee [ 0,C C'C c"O renew 9 eel4A Ous' nCh0w dnve shch oc =55 to # e*' X* ~ *

de0u'O e*c 090 FirCil tGO9^0 sOcce'
p= =gs

* ~~~

i4 A las*04 'OrOwe !w*r : :t 10 Onc0 irs'cd morOf ge 9Fc 03 f*esnrg 9ectedL~''!* :' Cc 117enve 59:" gec' :: =d2 'ccc wer-
mac.c'e c^0" Oc :t 3 c .O cress g 0 COmrectraO* ec:3c g : !;

CO * 0'"ec Osse 90'Y 1*t0 9 0usi^g 'O'O.e s et;' O'd gecre a- 5 mt--

CC'et
C ias*0': -O!O' Ce; O $9 *s i e O*O*a

I C 00 0*e * Oec'I* 0 O i'?! C 90 1* sr:1
P O*** O*00'e* OOsae* O* 254 C*O'

"'O*O* 00 0 O'?' d; :5 ICO 0000'e' 'O
ea!."e Ce0n g! se0'

i
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REASSEMBLYOF VALVE OPERATOR

m e c' t m ce - - = -5= wm se.5 =m see - n=,
g8g NOL 5oc **'irus' OOCO*e' C5se"Olv OC Ief! hCnd m'acds Ond mus! be rOf0fe3

o c='*"="=="-(Thrust UnitOnlyh =:jsfit;r,0gge="* 5 +*''
Di ;f mst Occo e' c:semeiy oc 125 3; ic3.cq 3.en ny pc=.27
wcs .me? cs:ssemo.ec connNe o 5 ec
02. 31 'rit i! Onse 5:eaveIO: W oc :"00

O'0 0* U O ' 5** ~'' '0 0 *''00 5 "O
NOTE: *r ;st tecvc reces sn0Je te

OreiseO 0" *Ns* Cr;ve sleeve D .

:120 090 # ""ruS! OCOCre' NOUS-
:r g oc 125 cnC mrus Decrirg
CC'*r'cce oc =* 25 anor to ce-
gindg Ossem% 3r0cecure

A Irsre'licwe' caer.cg rone Ossemory
c: :131 m mrust ccoo'er nousing cc
:125
0 trs:ct; sncrt end of mrust onve sleeve .'t. :Esca * 0N i

a- s"am0*as-Ea. p :120 inte mrust cccorer nous;ng oc n v:: .g w.Eiss >

- - a N : _..u n.,,,12 5 c e f. 3 saa sea:s-

C InsfOli voce' teOn.ag rCUet c55emJy y 5'd'd,$^a$!.$m
p::131 cnmrustOnve 5!eeve Oc 120 ei E :. .':- 45 v

c -2.maEm saa N3
., :te':- C ovas E ss,CN sso+GD Insroll fnrust teoring cortncge Oc

= * 26 nreOd in fignf Or unt.'! crO''' !5 felf 6. *. 2 " C - ."i" 5"" ' S "'O f ". --

- s-a wa t =5 -r
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The 53 2 cmcos c ecs.c Suo.2 v~ StemNutInstallation: e neosuc a =ersevce=9w m r e nousing cover enve sieeve end.

locknu cnonged or mocifiec re orovice i Rep!cce rne stem rur oc =20 .f "'e oc ci # es en esse-D v insic9 secf. c=1p7 in locwrsonng ccmcenscnon to he srem nur We ccructor is ner en me vcive. me stem %r
cisesser oly cssembiy procecure for me will creo in rne enve sfeeve. oc :11 unni:t 7 in37 irgeme ,,3 7e73;n ,cL3 ,*

SM3 2 ,s c005:0oie w:rn me fcitowmg 50r*0ms our en r'e shou'Cet in 'ne 00r'0' y y 7.,

procedure reaccinc 5*e011 cnd s'em re cf rne enve sleeve. insure soires cre em %'h,,en =en ~ , __g, eq _s.''5dM. m.-

removc! procedure. gC9ed If 'f'e ccructor is mounrec on r"e g /g 3,n
. p' 7,. ,

vclve me stem nut DC -20. con Oe 'n. g;y,7e 7 _s,!3nn

Disassembly stefed by mreccing me s*em rv cown NOTE:The son ^g csse ov snouc mer c4
me s.em un,l me so,nes n,, av, m, cc.m . e,scsse m = ec un:es, c esc u e,Stem NurRemoval*- m"a r=a=' =~a= =e m== a**"='v''= *5="' = =

Specict 50 Spring Compensoror Ports: ncndwneel in me crecnon to move the compenscrer sonng conncge.
stem uowcic (usuc!!y rne open direcnon).

1 Remove compenscret sonng hous:ng The stem nur will tower es rne ncnowtieel t. nemove iocunut oc =1e3 $
cover. pc =101

turns unniit bor cms out on me snoulcer coreful to remove *'e ser screw:
2.Feove ccmcenscrorsonng cenncge in me be' rom of tr'e dnve se' eve enc the

secunt'g *ne locknur *c me cc-
oc =173 compiere v.im Delievme sanngs 5''" 5* "5 ' *C** 'O ' indge cetere trying to emove

ICCk "
oc =170 mrust wcsners. oc =178. limeer 2. Recloce teonng cerrncge. oc =168.

2. '.?r c er,.:sr wasner. oc ci75a
sleeve. oc P99. cnd locknar oc riSO. cnc eecnng, oc mico. insunng seo!s ocs geneviiesonn; oc = 7c 3 wesn.(Sae note for furtr'er discssemofy ) :194 cod 176. cre croperly insrciled
O. Remcve sonng comoenscror beenng Insure beenng corrndge engcges rne ersi cod mrust timtrer sleeve. oc= t og'
ccrrndge. oc =1c6. como;ete wim beor. schnes on rne too of me stem nut (ccr.

^

- ing,Oc2109. rncge will not rcrcre rf engcged property). To recssemble. ocsinon Del!evde sc,nr.gs_

4 Remove comper scror sonng housing Cem ma seg.oc =2.f!c ge c c oC -179. cs shown in drowing 0141o.I

oc 100 (Reed 5 rep 6 before removingj m unting flenge of the cc>meensorer C030 4 between rne two mrust wes*iers

5 To remove enve sleeve. oroceed es Steo
sonng housing. oc -163 Insrcil compen. oc =178. Threcd tecknut. oc =i80 onto

12 of stenccre SMD.0 instruc*iens. If tr'e scror sonng housing wirnour cny gosker. me compenscret senng corrnege pc
stem nur is to De removed croceec re

vecsure tr e gcc terween the compen. =373. vnn; ,r hits rne snovicer on me cer.
rncge. Reinsrcil ser screws er enti cnc repSte c 6 scrcr sonng hous ng. oc =163. cnc tr'e

mcin housing. oc =2. fer esew ser screw icconens.
o TFe stem nur oc =20 is nowcccessible
cnc con be It"ec cirecry from rne ceructor 4 Remove compensorer sonng housing.
oroviced me oc*uctor is not on me volve. oc =163 ene inste!! o gosket cerween - - . _ < ,
ibe stem nur moy be removed by leaving main housing cnd compenscror sonng ''

. "

cr recsrclkng sanng hovsmg.pc 163 ibe hcusing. The gesker mickness snovic be k- --- ;

stem nur mcyc!sc ce removed by botnn9 me gcp mecsured in Step 3 plus on c!. E W C:
e support nog or bor ocross me too cf the lowcnce for me comoressibihty of me y ,6
mca housing cf rne ceucrer to hold mrust gesker morenet used if en exoct gesker y ,

__, .

| beenng oc =78 in p!cce. Af'er thisiscone, m,chtwss connor be co cined use 'ne next n 'L
rne oc*uCrof Could be picced in hond co. higner mickness. M =ch

...
; '

* ~ @i
ercn0n Cnd me hondwheel rorcred in rne %; '4gc p '-'

carecnon to e*fect o cownword move. g g g g Gg } ;j - - ~ gg ' .
non) The stem nur will rnen chme up me ' 'd f| g. _ k" f
ment cf me stem (usucfly rne close direc.
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DISASSEMBLY ASSEMBLY STEMNUTREMOVAL

General: Reassembiv " * "e " " * * e * " ='*'
tre 53 2 0:tsct is e ecse Ste a ;na Stem Nut ins /talian,on C Insce:t rc c5v e seci c: MiDC 15 orce-

ew m-x- x =t x =nc es c;wt n me Boysco cove' crive s:eeve Cnc
lo itrtt Cncnged or Mocif+ec to Drovce i Rep!c;e fne stem n * oc =20 if me 0;. Oc9:enscrC'sOnng news #c C: 214C.u,

fd in r6e g'cc x'cf sJ'Centhekness !c
Cc5nc c CCs9etsonng ccmcensenen ro me stem nut Tne tu 7 's not on me volve it'e stem nut *iil

discssemoly/cssemety crececure for the creo m me enve steeve. cc 11. unt:I it memng en caowence
SMD 3 is cooheccle wen me fellowing D0't0m5 CU'on the shovicer 'n me b0~Cm fer me compress;dW cf me ecs4er me.

reno!.
~

cf *ne enve s:eeve. Insure sonnes cre en-crocecure recicong Srec t i ene stem nor
remove proce~vre 909ed d me C tucim 's mounrec en - e mine wr 9 wW~ e -@-

--

vetve. me stem nut oc =20 con te in, cisessemgec miess cosc"Mey
Disassembly src!!ec by !*'reccing ine stem nut cown cessen/' 'c dsCsse@ 'ne com

, e s.e m unn, es ,nesn o v.ne x.u. oe,semso,n;:==cge
StemNutRemoval: =="nm==>cc===c=r==teme t nao* ~~t x = ' = ce

ocndwneel in :ne cre non te move tne ccreful to remove ine set s: ewsSpeact 50 5pring Compenscror Ports stem cowcrc (usucHy me ccen cire:ncn; secunng rne locknut to t''e cc cGe1 Remove comoenscio* sonng hovsmg The stem nut wd lower os me ncncwneel before trying to remove lo:wnu ,
-

oc :140
tums unnt e bertoms our en tne sncuicer

2 '.tf* mrvst wasner oc :150 DeBe.2 Remove compenscict sc*ing co nege in me bonom of the cnve 5!eeve onc te
pc :140 ccmcere wim 0etevi!ie sonnes 5'em 5f005 TO ' POW = vue sonng. oc :152 (10 wesners:

ced mrust wcsner, oc stS3
oc =152 mrust wesre s :s =$50 che 2 Recloce cecr.ng cermcce c: =iS4
=153 hmee s aave oc =101 cmc teckn : ene tecnng oc =14, insvnng sec:s ocs Tc recssemeie ocs non Delievilie sonnes
oc = ice $ae nere for furme ciscssem- :105 cnc =100 cre preceny i s*csec oc 152 te ween me mrust wcsner 'cc

insure cecnng certncge engcges me :153 (terromt one inrust wcsnet occry;

O Remese sonne comoenscier tecnng 50hre5 On *e t0 Cf me Stem nut (C0f- = ISO (rec 1 cs shown in crewmc 0141c.
connege. x =t64 compiere wim oecr. mcge M nenc*re d engcged p eceny; C029 4 Threcc iocknut. pc =1c0' onto me
ing. pc =147 3 Reo!cce centenng nng. oc =167 compenscret sonng cc inege. cc =154

unni rne locknut reucres me mrust wcP-r4 Remove cerrenng nno oc =167 4 Reclocecompenscrersann;cernege end men en cccinenci 3/4 of c tam , ,
5 The enve s.eeve essen$cty con now be x =144 as on essembly clor g wim

$5d Set fcce*nons @H =d t0c f3 new
e 5m

removec cs cer Stec 11 cf stenccre DeFevde scnngs pc =152 (10 wegers). ser screw
$vD-0 mstruenons :f rne stem nut clone is r res'wesners ocs 150 cnc =15; o .c
to ce removec crc:eac cs e Sree c ICC'V DC *16d-
6 Ibe s*em nut. Oc 20 's new c cess;o:e m

4- c c
Cnc con ce !d'ec C:recr*/ rom nec 'vCrcrf 'I
crovice: me c t.c'er is not en me velve- [O 'k
!f-'e ccructoris en ne vc!ve t e s em nyt j gq e M gymcy De remesec cv Oc!nng t e ncesma W ,

cover.oc 23 to me nous nc usmc twe 7/3 m ,, Q , p;j 1
~ v% sk-

x 9 UN x * i '2" 00:*s to otc rntust bect- N " * ' 3
ing oc =78 in ::cce A'*cr mis is 00ne rne M hg h<q [cc seter ceu:: ce !c:ec in enc Ocerc- 'c N L7:6 -''C.* C"c " e hencwneel rcrcred i* me E'@% % I /

M'Ca N1MA'cirecnca te e+'ect c cownwc<c rmeve. ,.'c .. .me" c''"e stem 6.ssc!y me ccse ctre:-
D.,,,,,'''d4p-Q. %: . M/ 'M- .'n .

} Q{ W"f //a
'

-
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DISASSEMBLY ASSEMBLY '5TEMNUTREMCML

Gon=fal- ' ' " " =2: " " ^ ~ " - " =-enc :en ce :eec c.re- w" rom e c: a:-=* ===**^ =~*=.r=e"ei tures u-u it cenems e.- er: ev
Ine 5*c4 00*uC'Or 's c ocsic $M3 4 unir Orov:cee t*e 00ruc cr ,5 n:t On ; e sc:ve 0^ *e :aOsce* n me Oc'**m Of *e c'Ivt
wi*n me housfy cover Crive seeve CF.c It fr e 3;ruc Or fs en me Velve me stem nLi s eeve Crd "'e s!GM s*C'*s r0 Move uO
lo;krbt CnCPGe5 Cr mcO f ec r0 crCvice r"Oy oe remcved by cet*:Ag SCwsing Ocv- 2 '19 Ote tecnnO c;r*r.0:e C; *.65sDn*g COmoen!ct or to me stem "br Ine 'I OC IO '=V3"99 Lsmg t'We N '

c:scsaemo>y <cssemoly o ocedure for me SUN > c5, LG belts A*rer rms is co.ne me On: tecnn; c; ='60 rs f g so;s ;c:i

=.'3 ce; h*76 Ore O'00eny 'rs*0 'ec3

SMD.4 s cocacob.e wirn ne 'Mowinc c ruc cr cou!c ce c:0 ec in ner'c coe c- esure ee:re : 7 7.::e eee e3 ,
O'OCMare reocc:rg 5'e0 "i cae stem rj nc9 cF me herewheel rC!O'ed in me $;if e3 ee . e";c ;f e $.e4 V .00*'

*emcv01 cro ecure careCrlOn rc e"eC' o CCwnword move *
ment of '*'e stem .s4% t*e c:Cse cirec.

me e d M* *O*0's # e cOce: O'> wny,
u , , , , , '3 p'

D'5053embly s.e m un u 'e:ectsits3 3 n3s 3.",s.e m nur1
~="; ''' '' " '''' *""''*" c" = ' o "'

, , , , , , , , ,

" "%":':5' ,'s"en esse,~ ~ w,m'-
, , , , , , , , , , , , ~ , , ' , , ~- '~

x=
" ' = q^= " '':n

Ston4 NutRemoval: c=' =e^ =c=== ce m-m- 1=2vue soncy pc -1 e r =Csne's;Cr enge:
~

w 4w

PieosOembl =''"=*" * c'=**S "'**3"Spedcl 50 Spring Compensoror Por*s: -

Olus sprinc cer*r4Ce cover pc :13C cnci Remove : moenscecr senng hous.na
StemNutIns llation:

-

seeg ,,, 333 -
-*x =,ea

2 Remove mrast wesner. :: =178 1 Dectcce rt e stem nut oc 20.cnd secI 4 Reolece m us wcs er oc =t78 cm- e
3 Remcve compenscror sonrg corncge pc :1S2. If me curens r'cr on me voive too of me sonng cer ndae5
cssembly includeg 5 180 170.,,.,.nd me stem nur will droo in me enve ::eeve. . Reci,.,,e compe,,50,e, son,,, .n.,~, t,,,,,

,,

. , ,.~ - -

oc =ti unnbr corroms curen me shou | der pc -163 w'- '' 1~"Y v^^sket.=17c

4 Remove :cmoenscrcr bect.no cor* in me bc'*om cf the cnve sleeve. Insure c To rechen cef!ecnon indiccrer remeve
rndge oc 2168. Gecnng. pc 2164 w6 schnes cre engcged If the octuctor is cover pict'e. oc =188.

mounted on me vcive, me stem nut. oc 7 puft ~mointer end r~
,

come out wim becnng corindge. =20 con be mste!Iec by mreccing me one move to "O" c$ inter sr-" ~
~

. 5. The dnve s:eeve essemt.'y con now be stem nur down me stem unt:1 rr e sphnes ecnon.

.' removed cs cer Sreo '2 of stencerc hit. Put me cerucrer m menvol coerenen 3PU5" D='"''' 0"d D0"" 550'! 00'* *
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SMC SMCT-04&03 SERIES 4
'

STACAO JMWNG ._5"

Description: Deto Sheet No.-

SvC C4 2A5;C ACTU: TOR 5MC-100

SMC 04 2 PC STEM NUT SMC-ici
5MC 04 i PC CRNE SLEE'S SMC 102

SMCT C4 0ASIC ACTUATOR SMC-103

SMC 5MCT 04 WIT'-i SW PUSH 3UTTCN STAiiON SMC-104 -

SMC /SMCT-04 WITH INTEGIW. CONTROL 5 AND SW STATION SMC 105

SvC-03 3A5;C ACTUATOR SMC 106

SMC-03 2 PC STEM NUT SMC 107

it '.C C0 t : DRNI SLEEVE SMC iCS

SuCT 00 0A5'C ACTUATCR SMC-iOC

Sv0!5MCT-03 41TH 5!DE MCUNTED HANDWHEEL SMC-110

5 <Cf 5MCT 03 WITH SV DU5HOU~ TON STATION $MC f ii
SMCf 5MCT 03 %1TH INTEGRAL CONTRO'. AND SW STATION

* SMC-1 i,%
s'*

WI AING DIAGRAMS

Sisic UNIT-4 ROTOR /2 CCNTACT SMC 200

S A5;C UNIT-4 ROTOR 4 CONTACT SMC 2Ci

UN;7 Wiin 5%' STAT:CN-4 ROTOR,2 CONTACT SMC-202

UN!? %1TH SW STATiCN-4 ROTCA;'a CONTACT SMC-203

UNii %1TH INTEGRAL CONTROLS ANC SW STAT:ON-4 ROTOR /2 CONTACT SMC 2C4

UN:I ViTH INTEGRAL CONTROLS AND SW STATION-4 ROTOR /4 CONTACT SMC 205

-.
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SMC SERIES-SPEED / TORQUE SELECTION CHARTS
I (COMMERCIALRATINGS)

OUTPUT SPEED (RPM)
Unit Type Motor Motor

.

1 30 | 36 1 42 | 48 | 54 ; 60 | 72 l 84 | 96 |108G Size Speed | 12 1 18 | 24 _
Size (Fr Lb) (RPM) i

| OUTPUT TORQUE (FT LD)

| 3 1 1200 I 73 Iflf fffffiffif_fl/
SMC 04 i 3 ?/. 50 i 57 1 44 I 42 - 37 i 35 | 2C ' 26 i 23 f! 'S if

G I 5 1800 I f i SO l 80 1 73 1 70 | 62 1 55 l 48143I 38 1 / 1 30 fI

SMCT-04 | 75 I ifififl 80 ! 80 t 30 | SO l 72 I 65 i SS i_/l 45 !/
I 5 l 3600 ifffi/ififtfift 80 1 74 I 70 1 64 1 58 I 45

~

75 187 |138 1156 1127 '104 i 95 I 78 1 71 F 88 i 372 I 65 I 54'l 4C
~, SMC03 10 3gog 200 1184 I200 |169 |130 l127 1104 I 95 P M NiNT'~67"- F:72Fi35-1

'j G 15 I f I200 l/l 20C 1200 l190 1156 i142 -176 i 144-1130 i108 i 08
'

SMCT 03 25 Ifif fl i / i200 1200 1200 WC N m M F2MG~t*c3:
10 3600 i f l / I f i / i f l f l f i / i 170 1139 1115 i104 1 04
15 Ifi/M/Mflfif| 200 | 200 | 173 | 15e lidi
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- M: : :s .c:i:t/ :: sed on 3 crese 2 Sr:r::r ve:r:ces c e '' O ane: 'On: "'ee' Or've (3 "00:<:e: 3 r:se 50cyoemor rs :30,40C 221440 205 4 0 cme 't0- 0*0E00 e O' 5''C SVCI CC
Cone-c s -: e c ese mor: s rec's:
eve"ce e -

575 ve: s 00 her: an.'s
10C/360 voi s 50 he :

5 t ': *500 cc 04, a 57:nce un,ts cre switco.e 'er sac-"O t no 1500 cm -a_.:vsuvs mersion in c 20 foer mexe,.,m ne c
O' were' fOr 24 hCgrs

SMC SERIES (COMMERCIALRATING5)
Uni? Type | Maximum Torque !a Moximum '! Moximum Stem Copo:ity (Inch) | Motor Avoilobility

$ ice | Thrust 2 pc Nut Design 1 P: Nut Design | (Nomine! Size -Ft-Lb)Rotio
Torquei Copecify $hreaded|Dore/ KeyedThreodec|Dore/ Keyed 1200 RPM |18C0 RPM |3600 RPM

Range (Fr Lb)j (Lbs)

1S.5-30.5 | 3 | 3 jf
SMC 04 40.0 c7.0 | SO 6000 1 7/ 6 N/A 1 1/8 [I 5 | 5 |

j 70 3 90.c | 3/16x3/32 3/1cx1/16 |fI 7.5 jf,

| |15 5 30.5| 1 1/8 3 ! 3 |f!
15MCT-04 | 4$.0-67.3 ! SO 12000 N/A N/A i 3./16 /| 5 | 5 |! l70.3 900! 1/4x1/8 fl 7.5 jf
| -[15.7-25.2l

_ Ifi 75
! l/]SMC-03 317-702 200 12000 11/2 '
! 5/16x 1/o- N/A' '

3/8x1/8 ffi 15 i 15 I
! 72 4-13? 7 I if: 25 Ifi
| [ 15.7 25.2 } ' *. ' 5 'S
15MCT-03 ' 3' 7 70 2 | 200 20000 N/A N/A i 3 '4 I E O I IO fI I 15 i 15 I,, 4 ,. 31. < | v/ S x w. ,16 ifi 25 if|
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How to Order Parrs:Disassembi : 3"='2*-=r * = ~ = ~ *
7 r.::nem: y a : :e en,::e e-: e.

**C Wi "45- rCAUTION: De not onempt to work en 70 0 0 *:;- + u t e ',: T O O n : 0 : e-
y 0 Or WT Co 's *O ce P,@e 39 3 f;7 , ,,, ,,, , r ; ; g 3; vg (; ,~;_

the Lim'forcue volve Control until cli
,

#Of'90'C ?U CO'SJ'i 0070fY
.

: nt :c your!:::: re:reser :ve w apower sources heve been shur cM. If
ne:esscry. you may reolcce the cected .10 Remove four co; s one Dec!u':,:_n: t .:.

'00 ,55. n,emove ce:!a cn sn tt suo-r
limit sw;tch. torque switch. declutEn sh:ft

esse m o:y. Limitorque Corocrationsub cssembly. moter or stem nut wnife
the v:!ve controlis mounted on tne vclve. 1* Remove Guce nng Socce =3 cn 5114 Woodcli Reed

Lynenburg.Virginic 24502
For other work. it is recommended thct "J00 r n9 - 7- .

Attention:Monoger. Ports cnd Service
the octuctor ce removed f rom the volve. 12 ".4 tercue sanng cnc worm sn: r

Do not remove housing cover. enve subcjsey,,0 y copr:xim: ey e e in:n (604)52S 4400
sleeve lock nut, or unit mounting bolts Ugt} Jc!i aeOnng. :50 bes Worm Geer. Teiex 32 9443

.

.'"S*when the unit is mounted on o rising stem
er =2;. cve four OOes onc H0us.ng COv-Mvolve unless the volve is in the full open

.

,iin:ver es er 0 ce s VL.. ce Oc: -,,

position. 14 L;' enve s!ea e sucessemotv coproxi. ocniec D/ me fcucw:ng infOrmO!'O-v
0 comp'ereiy 0:scisemoie me 5A,. ,, , mereiv ene incn enc cull out torque wnich :On te C0r:eec f t m e u en-'-,

proceed Os follows. sonng enc w0rm sncft suOcssembly. nome plcre.
i . Shur cf' cil cowe' !O t e, unit 15 Rem 0ve enve s|eeve sucessemcly
4. Remove Limit swi cn somocrtment 10. To recssembie me unit, follow me Unit Size and Type
Cover =65cnc Tero,e awecn Cover =c coeve prc:ecure in reverse witn soecci Senct Number
3 Disconnect cil eie:*ncel !eces in bem core when essemchng rne ceder:n shef- Limitorque Corporotion Order Number
comocnmen s mak'ng sure c!| lac 0s Onc sutossembly to ncve e 10wer lugs on
termino!s cre prop =rty mon <ed to fcok- me Ciutcn 5ieeve. 16 enc 0ced wim me
ic*e recssemov intemci gtcoves on meIcientnc Ring.
4. Remove or'e grecse ciug from me unir 15. Retote durch sleeve by hond, if
housing to ollow for ecuca:0 hon Of cir necesscrv to get in engogement witni

., m, pressure. Remove one bolt hoicing in me ecce5tnc nnc. Mcke sure the otrow
y Porque switch cnd we boits ho! ding in cost on me foce cf Declutch Lever. 253 is

cecrec hmit swe:n ond remove swecnes- poinnng towcrds tne mounnng bcse of
a nemove four screws and Motor nd me unit. when t''e declutch sncft sub-
Geil :70 Remose mree h visc 5cnngs- ossemoly hcs been instc!ied into me
_

~ ' U- unit
6. Remove R0tcr enc Shc'* sucessemOly
=71
7. Remove "O" Ring :80.

O

%
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inrus :s ecscreec ov Decnnes = := T er e De:wur ' eve 's 'cenec rDescription of -

c,:.=5 2:c- ,e ccc.ccc<cm -f e c:cce Cuc- S eeve = s e ,s . c ec u=-

8MofOr O erorion+- " ve 5 : e ** ^ "= ' = "* ' ' = '" * ' = =* = " "
.n me conom cf mencwnee "Accorer* 'i '
*= '= '""' ' = =' " 'i ' ''i = i

worm enc Shef move cocuy co .
cressing De eclie Sonnes =35 Tre sonre =2c Tnis pos;non is meinte;nec ince6-r

'r.cu ,umitercue cetuctor is 0;wcys essemcty is cchoreted su:n me: c find nite!y cy Lc::n =64 Leten Pinion =c3cvcace,e for motor coerenen wnen- compression recresents e finee torcue one me com sur'cce on Eccenmc Ringeve rne me cr es energced. Do not force Comoression of me Sonngs causes move- =15
cecluten tever inic morcr operonon ment of Decnng COnncoe =34 wnicn !s CAUTION: Do not try to force the De-cesmon Lever returns to this position

cecrec toToreve5 wit:n =SS TheTorcue clutch Lever into the motor operation
~

outomcticolly when motor is energized. Swit:0 is creducrec enc ccpstcoie 30 it position.
Meror -:nien _ i3 cnves ., cur eeY-

con ce set to inte~uct power te me meter Wnen the meter is energcad me E -=41 en rne enc of Werm Snch -3' et a rediciccie precerrerminec tercue centne Ring is retctec its com su 'cce
Worm =40 is gevec to Worm Sncfr wm:n ievel moves :ne Lcien reiecsine rne CU*:renves worm eect =14. Gecred timit 5 witch =34:sd;rectenven 5:eeve whien :s cusnec inte rec cr epere-

iwc grooves in tre tcp comen of me ey the Devel Gect cnd Dnve 5|eeve end. non oy Clutch Spong. =15

Nng =gect e30cge two iugs in t::entne
worm t erefore. once properly set. is c!weys in

15 Tne eg ncs se in:ernco gsu stec w:m me volve oos non v.hemer me
wnien engcge two ugs en CLten Sieeve. t,mitorcue :s in e-ecn or menue' opere-
=16 Soceng O' mese iugs provices test

tion'monen or rne Tcmmerctow' e'f et
Ine OuOr.Seave Clso hcs WC IOne Iscs

en me roc cc non wnicn engcge Be/e: Description of NGect =iQm u we keyways nme!D Ther

seve: sect en: Dnve 5 eeve =10 cre Manual Ooerotion: )l |8engcgec onc cnven toge ner mrcugn
Kev =24 Your Limitorque Volve Control hcs c

l '1 en tne cceve p eces cre fuly en- hendwneel for monuct cOerction Tne -
gcgod me Dnve 5: eave rcretes Stem Nu!. Unit con be mcnuc'ly opercrec cny nme ~*''~'~ pdg=' * t ru schres on me ID of me Dnve me motor is not enercized To menuc!!y e , ~;,
5s eve eno me CD cf me Srem Nut.Tnis in opercre the Limitordue turn' Declutcn
tv n wiu crcre ne smch in c keyec Stem lever 253 counterclockwise cocroxi. -

(h.- . ,.!ONu ce ccuse mreccec snch ec trcns:cre merely 90 unn!itIct nes t'me Dedu:cn
in c m re c c e : Sre m N u!. Lever wi!1 not turn 90 cr it Coes not

g"h)
.

ter:n DO NOT FORCE Rotere Hend-
.

wnee! =33 shghtly while ruming rne

h.ty :y Declut:n Lever end me Lever wii! Icten q $
G, |I '31Ng in place.
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CAUTION %. {y@'{
DO NOT ATTEv PT TO STORE. INSTALL.CD
OPERATE YOUR LIMITOROUE VALVE CON- " Y O# ~ 0*C's ^ O nc'cO":. o e d ' CAUIlON: D: n0!c e or*: wc ; ~

TROL WITHOUT READING THE INSTRUC- 00Ee 'e'errec '''cen^g 00s;t c'3 Youf Unc0r Le e ct 5'57sn~C '? 0*
TION TPS: DC'S AND DONTS:AND CAU, cre w.m me c cr enc ama swcc com- m:0~ ing pcwet

TIONARY NOTES DELOW. :: mear ner:co-!:1 cr vernceny v:. 2. D: .c creme r: wer4 on your .um

2.Cre:4 c ce su e ste- nu is'secu ed torcue wNe ::<s en c ter: e sec ed ove
r.cn!'y by cckcc nu OnO !! 0 mrecc When re oveg 75e"C s:ng cove ste"

CAUTION:Do not remove nousing ccver. - - - -

g_''',,,,,,,,,aut c:'enut.cr mcunt. g ocas e v:N-
.

:t :c$ nur is com ec or stonec in woenve sleeve lock nu,.. or unit mounting , _ _ , , , . . , _
_ _ , ,

,, , 3 ,,,},y g-;civ~.bolts wnen me un:t is mounted on n:,ing '

, a ag,,, ,
stem volve u~niess volve is in the full open

5,y5,Q ? 1 ' Z 'jyj' ;,1 4 " ' :-
_ , _ , , , , , _ , , , , , ,,m.,,__,

.,,,_,V
,*,^_'*,C,' J,, ,position.cr there is not or connot be ony 7'g_#_ ,, ,,,, ,

* "'" ''_ , ,* * ~ 5,- -

T 7 *ne"t ryic /.Orce ce:'ut:n ieve ' ~
* * *

pressure in the line involved. " e- ne to est : tons Oy coe Onn; m'e - c
. :

Limitorque. enes are not fo . ry set by.
L.imi. swit vcive .vc und "Onewneel '': 90 COerenOn ecser:en *c mero coe-. ..

they must be set when uni,. --

is mcuated on volve. -
.

e.n o n D O5tn.o 9O ,Je3 cl! uni! Wirine to ensure li c:.n-
.

c!Ces WC*' oCOdcO'e winny c:Ccrom 3 Oc netforce cec'utc" iever inic hen:
O C:ro'uly c?eck i:ml? swecti C5erc*ien Oceret:on Ocsition. LEVER AND UNI

Short Term Storage i, = w ,cnc , win m ecr o cnonaf RETURN To ucicR C=tn4 Tion iuTO
me or s enving vcivein re wrong duec. MAT:CALLY %EN MOTOR |5 ENERGIZED

df.ess than oneyear): "=n -ese ev eec= = mee e 9 =se = =cer en =c-e-ee.
Oncse motors or switch me crmcrure t >o not use : r sive cicm or o:cer -

Jncs cre nc wec- ercroef unni orepeny .eces en D C :: smgle pnose meters ciecn she conicc s of gecrec hme s e:-
insicFec cr preocrec for s cr ge. 7 Wee: gecrec limit enc tercue switcn cr torcue switcn.

Actuctors snov'c be store: in c ciecn ::n ccis ciecn Use " CRC Lectre C'ecn" S Oc net run CC* retenen type vciv-
cry. Orcrecrec werehouse free from ex- or Omer succcle solvent on c knt-free Occinst srcos es mis mcy cemece scive

cessive vibrenon enc rcpid tempercture c:cm. 9TDo not terque sect 90 roten6n ve:ve

cnenges !f ccnuctors must be stored out. S Check volve stem frovelcnd c'ecrcnce wimour consumng vcive mcnufoc ee
i '. cocrs. mey must ce stored off me ground, wnen ful!y open before mounting stem 10 De not clierno'ely srcr! cnd sic,.,

C nigh enougn to prevent their being im. protecnon cover on nsing stem vcives. motor rc open et c!cse o vcive ico ng-
mersec in wcter or buned by snow All stems sn0uic neve Orciecnve ccver for normel ocerenon

Connect in ernet hecters (wnen suo- 9. Re0!cce cil moicec clesnc concu:t enc 11 Do e et resettercue swit:n to o synn:
phec: or cicce cesiccont in hmt! swecn tco orcrectors Gnsiclied for sh:opng pro- higner mon the mcximum re:cr#
ccmpor ment Res!ccecilo!csnccceser re:non eniy) wim pipe piugs wnen estcl- merce: by me fccicry
?!ucs wa oice clucs. Ensure cil covers Icncn winng s comcietec. 12. Oc act crempt t: eo;;r geenn: -
cre'ngnt. !f mounrec'on vcive enc stem 10 CAUTION: Shur cf' :ncoming power time swiren Rep!cce ennre gect frc'm,
Orctruces from unit. succtie stem cover Oefere removing et replacing 1:mit sween essemoy if necesscry
must be in o!cce. comocrtment cover.

Unit should ce s cred wen meter cnd 11 5et uo o cenco:c coeronng schedu'e
timit switen compcrtment hen:ontcl or (suggest 10er monm)for your Limitorque
vern cIly 00cve uni! centerkne. if me volve is infrecuentry usec.

Fciture to comory wim recommenced 12 Lubriccie me dnve s'eeve too beenng
srcr:ge procecure w:ll vord worrenty. every twelve momms using c grecse gun
Fcr long term sicroge. censult Limccrque . On me cressu e f:inng en me nousing
form P-323. cover.

13 Keec tne volve stem c'ecn cnc cr00-
eryluenccrec.
14 Reser me gected hme sween onor to
motor opercnon if me Limitorcue nos
ceem orsmonnec or removec from t .e
vc!ve.
15 Atwcvs rek.,tnccre c"er cisessembly
fobowing bericonCn it'strucncr's.

e
%w*
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& ?- MY%W'R t fl ',C W hen nwunted on new valves. Limitrque operator: are

[ " J ''no n U.s furnished by the vahe manufacturer in this way
l-the user may be assured of a " package" unit of vahe anb i

valve operator properly mounted and tested. ; i

Selecdag the proper size Limitorque should be done either . *h ..

YM.it7 I h'O.
Y l'f} N b5 h " k g y!

by our sa'es engineers or the valve manufacturer and thus

_ %= "the user wi!! hase the advantage of the most economical Q ,.' G%control for each application. r

Existing hand operated vcives may be motorized in most 8' k1#\N~

cases by merely replacin;: the valve voke with a yoke adapter ~!

ih[
{ ' J[~f'

for mounting the Limitorque control.
Whether ordering a new Lirnitorque equipped valve or g

moderniz:ng an existing one. the followmg information h --
should be included.

1. Valve size-type and cake. Internal assembly showing

2. Niaximum di:Terential pressure.
- Position of Limit Switches

3. Stem diam-ter-pitch and 1:ad-hand of threads.
4. Desired closing or opening time in seconds.

,

5. Turns of yoke nut to open valve.
'

6. Voltage, phase.t. cycles (or D.C.) ,7
7. Nfaximum temperature of fluid and ambient tem-

f-perature at each valve location. p.
8. Type and frequency of service-regulating or inter- -~f -

.

( ,, mittent. f _
-

Q 9. Class desired-weather proof or explosion procf.
10. Type of contactor panel enclosure. *p ,

%
- -9II. Type of control station enclosure. % ~'

y

12. Centrol voltage. kk ' \

N
O To produce a motorized valve control with the highest

Helical Gear Setpossible torque and thrust capacities, only the most highly
efficient and precision gearing is utilized.

The helical gear and pinion form the first reduction from
the motor. These gears are of heat treated alloy steel with
teeth hobbed and finish shaved for accuracy. +

-\ h, Q
The worm and worm gear make up the second reduction N .

and final drive to the threaded valve unit. The worm is of '

^''%(p i,

n!Ioy steel with threads carburized, hardened and ground for _~ 3high efficiency and long life. The worm gear is machined f
from a high tensile strength bronze and teeth are hobbed -/ [

.

3' _,,)T,i
for smooth operation and long life. All Limitorque gearing * '

is liberally proportioned for a 100re overload condition. IT k i
The Limitorque worm gear drives the valve nut assembly 'r V

d (Sthrough two sturdy lugs. This type of construction produces 1
a " Hammer Blow" effect which allows the motor and gearing -4 Y
to pick up full speed and momentum before torque is - s :.
applied to the valve stem nut. This feature many times in-,.

E. , creases the etTectiveness of Limitorque in unseatmg even the
b stickiest of valves. Also in the larger controls this same Worm Gear Set

" Hammer Blow" feature is applied to the handwheel, thus
practically eliminating the possibility of valve disc becoming
frozen in its seat in the event of power failure.

I',
1

-- _. _ -,. -



_. _ _ _ _

s
i
1

@
~

rs q - -

Q'1 g-g ] g)- i a Although it is possible to mount Limitorque Valve Con-'

; ,; , trols in any position. the preferred mounting arrangement isi.u- d i e l a> shown in Fig. I and 2 with the motor horicontal and the

f Limit Switch compartment horizontal or vertical up. If it is, ,

( = r
necessary to mount in other positions than thcse shown.j q mcunting position should be stipulated at time of order.

L, q;
3 There are a number of reasons whv these mountinc posi-

.

'

7 tions are preferred the most important being assurance of
proper distribution of lubricants through internal working
components of the unit. With the Limitorcue unit mounted
so that motor shaft and handwheel shaft are horizontal. theGate Vahe (Top Mounted)

Fig.1 grease covers all high speed gearing as well as the low
speed gears.

With the limit switch compartment in vertical up position.'

[J J lubricant covers the internal portdn of the limit switchesIJ -3
1 while protecting against an unduly high head of grease

__
1

actmg on the shafts and mounting flanges of the geared limit
-- t

''J3 switch and torque switch (which are located in the limit

Q f)Y, (4' Q, switch compartment).
, ,

Since the main housing of the unit is not completely filled
fj l Aj( .L 0 with grease due to the creating of internal pressur:s. i_ is, t

^' -

' V $' necessary to specify. at time of ordering, when the unit is'

' ' ' to be mounted with motor sertically up. In cases of this kind.
7
'\ additional grease is added during assembly of unit to insureN

j

+j complete coverage of the high speed motor gears.

gl ..

I a The mechanical dial position indicator ( photocraphsGate Valve (Sid,e Mounted) -

y;g - shown to the left) shows local valve position on a dial
'

graduated in percent of valve opening; however. special dials
can be prosided if required.

Remote valve position indication can be obtained using
a slide wire receiver and transmitter.g w:~

g_ S| ! |
,

(L%
h-- ;e '

* = . g ;

.|"g' -J
i

.m..

b\* - . . 11
g 1. When unit is placed in handwheel cperation all that_%g| ._ ,,c . 4m

-,,-c - ,s - . jg .I is necessary to obtain motor operation :s to energize
4

- 1 il motor. Unit will Inen automaucallv, mechani:r.lh
~ ~

Position Indicator for I shift to motor operation.
SMB 0 through SMB 5 I

' DO NOT LIFT UP ON DECLUTCH LEVER.

2. After Limitorcue unit is electrically connected oper-'. I

. N ate by hand to place the salve at some intermediate
i. -N e *

position. CHECK FOR CORRECT POLARITY of

rr N[p.a "-
2

I, the unit by enerc;zmc the oc. ea circuit. If the meterJ
3

. .
, .

g? g, ) opens the sake. po!arity is correct. If the motcrN ~,- 1
p ;# 6 should close tiie valve, deenerci:e the circuit immedi-

~

% . ate!y :.nd rnerse an:. two icads c{ A conne:nens.
tne three phe:e

..
- , _s g .: mi meter c if D.C. roerse se A. anc" - ew ' e

94 -A 7
.,

.

, . ~ .' j. - ! . .h . go { 3. Make sure power to Limitorque is turned ofi befr 4

p
- adjustments to !!mit mitches are ma.ie. -'- a1 J*"m4tne ; any

p'EP" d
.t. Make sure lim:t switches are set prcperly befcre

1 a!!owin; unit to seat vabe in e16er cire: tion. SeePosition Indientor for
S\lB 000 and 5'.!B 00 1 it.stru:acn book turnshed utn Limacrque unit.

e

17

_ _ _. __ _ _ _ . _ . _ ._ -- _ _



P C.
.e

- ' ~ ' .. + ' . ' - -;

NC. D E S C R 6 PTIO N

- ~ '
3' y

*m
~.

..n_.

' :f .
s-

s. .. .,, mear ; c ong.,3
,

-
_

ts ' y Y3vc3ESS<O%
. .

f | ~~,

__ o ~,y.--,
-3 OE L-J'O * SM A F SP AO"4 -

* [ k - c,- - - - - - - - b-
-

?" OE;.UTOM bar' WASwED .

-

j 71 OE;LUTCH LE' ER N AMC - * . '
ptATI I h ,

' ''

- " - ' . A,
7, n" o p s r. + -

'
-s =

2 4% h . . -m . /
4

%j 73 - ELEx;BLE J AW OLUTOP*
suEEv: S" 7 2~~ ? M- ' ~, '- - - W _ > s '.-

- /-E_3T--AF
-

,.m_r@m;_. ' W - .-, -t ,

'sf:. .1 74 F'.EXIEL E JAW C;UTCM t 7%
., *- ~ ~ - ~

. ", , <! ---~
Ww;/ eA ,-

: - ,

n ,I.
,,f'

,

COLLAP , ,.j Q.GeA h-- ' . vp gryM( =FW"
-

'S NvLON INSERT 'N ,' [*- ~

jd. _'_'. . -IDMNML i f
". .

7* 'N*EPNAL$FAcg4 3 4

79 WCUSING COVER GASKET
'

--4 4 ~ ~ _ 7 ~ ",
- " ~ - ' '

81 OEOLUTCr* CAP GA$ NET
' _

- J. p p. g gm Cr *
4

7 -

OECG1c. * HOUSING u A S4 E-
_

; ceca y m -:'.j"b
o.

*.
~' , . . ~ ' ^ ~ 7, 's- ";E

. .
*'

_-
60 OECLUTON CCVER GASKET '.

,

; s. '

.gfy
~^

,y
, -

EJ eORV SnAFT END CAP - Et, '
,,

?*, . ., ,

54 . YOTOR AO Ap*ER GASnET I j . ,_ a f ,y Ncy85 G ASKET MOTOR 3" . *
~

9
,l 66 LtV!T SWITCM COVER GASKET ; k --

' '

i SO SEARING CONE /
''' '

,
il BEARING OUP 1e q

, f._ , /g ,g . g
*i

,

i 92 BEARINu SPACER . 'g. O93 ggARrNg sij; - N h-h *' 52-- 5,S ~-T '+. ,'- r* *13. c9
, . 4 . ,.' ,

. w o - - c
54 M ANCWaEEL S H AF' B EAR 4NG i

-

{ 95 SEARING '

t

e G6 S EARING j

| 97 : BEARING i
01413403646 96 ' BE ARING LOCKNUT I

) 99 ' SE ARING LOOKNUT i

/ 100 BE ARING LOCKNUT W/ CUP PT.
' ||; "En,:'";;,:r' 1 1' J +m SMB-5 AND 5T .. M'

, -'m
, 103 M ALLCWELL COLLAR
*

ts. BORE'
10' - QU AO R.NG
103 ' OIL SEAL '
IC6 SpiROLOX RING t'

107 58'lROLO7 RING I * * . 41 et -!.* e,
. - - , - - - -

'wt u
t.'. t'-

108 ' 06 L SEAL i , iS di i- E s' \5 3 -6 s *s
~

109 GROOVE PIN | i - w

g t \ ,!I gw '*
g /110 AOLL pin I '' ' ' ''

i
.

#' #
!!1 GREASE FITTING l 'o 1,

I !!! + WELSM SLUG {
.. -

, ,
'

a /s

' Ohb! 115 i MOTOR | / '~

i 116 ' TOPOUE SwiTOM .- E$

, 117 GEAR LIMt? SWiTOM i '" -_ a
6 .24 MOUSING COVER -'

123 - NOUS;NG T** RUST ADAPTER ~t 'r- d '4+.2- .a
~ h| [ ~ -

.

,
.26 THRUST DRIVE SLEEVE -

G ! t * ;*
127 . STEM NUT | D '

\ ,a g i ,, j
J II /

,
'

,,

123 i Twn'JST BEARING CARTRIDGE ! CNM ***d * h. 4 .D@-b
129 i SEAL RETAINER ALATE j k ,..'
130 CFIVE SLEEVE LOCMNUT I F = Q ss

131 TH8UST BEARING | ,/ \#N
13 ; OIL SEAL i -

s'
,e e

-

i h -. . 123 i GREASE FITTING | '
f,

,
' 2 34 I "O" plNG 1 h \ ~

-i

N 7| 135 i G ASM ET 4 '

! 136f G A S K ET
137 ' TwiiEAOED FL ANGE,

i 139 , OvN A.SE AL W A Sr*ER OCIICN A A
S .-

C14134C374

16



S M B-5
-A

P C.,

NO. DESCR'PTION. r

( k *OUSING

- ,, Q 2 OECLUTC HouSINC~

g
* 3- MOUSING COVES

- '\
. s -

I 4 DEOLUTCM HOUSING COvia-., /*

% \ s

\ \ ,/ ! 5 VOTOR AC A*TER
%

\ \ #\ I 6 MANOWMEEL GEAR'

\
,

O NF "bd .M 7 WORV SM AFT EN D C AP i

i-U Jv C 1 g -- J > 8 GEAR VOUNTING BRACKET

(4 --- I i ' da i 9 OECLUTCH LE'vER

* g #~ ,1. M ;) y ' '* I' " 7 ~", ~%
'

y
- '' lW '

g% :

v' -

l IC M ANOWNEEL 3'*t ~
'

=-- -, | 11 TO"40UE DRrvE SLEEVEsy.- S

~ ** %. |

+,p~ - h. .*e
,-

''%, ~sI. ' *
.6, -

12 LIMIT SW COM PART M ENT
- :. - . , . - ./.+(p,.N-

- - '
COVER

-

s+.*: w

7 .. , . 7[ g# '
t 13 HANOWMEEL CLUTOM

. ]p i j , $! /> 47 @ 14 FORn
3

.; .
---I r"k 15 INTERVEDI ATE PirasON ANO i

~ ~Q . f f',' 1 '. '
g?*

I SH AP '

, I '.'be '
/* d,/, : b. ,Q ,)s-

' *': ,, ,,.-
I, / 17 ' WORM GEAR- -4 ,

. . . . . . . N,,* 18' ORib E SLEEVE BUSMING,

. meia *t-

. :.,-., / s
19 ORIVE SLEEVE THRUST

r? a ._ G ; , -N,- ^.
, *.A, *

f @ S E A RING,3, .. 7 .,
# 20 i WORY BUSHING@' y-- gi ,

.- g
21 E US HING-M AN OW N EEL

# [./'f 5 ,/ p ' : Q9 : |
*

GE4R

C6 ,e,/-,
, 7 CECLUTCH LEVEE CRUM

-

I 28 CEOLUTCH LEVER STOPi2!

Y i 30 DECLUTCH SM triQ
'4

-'7 31 TelPPER BOLT
A'y

l 32 G L. THREADED COLLADJ

i 33 CLUTCH TRIPPEP *1
1 34 CLUTOM TRIPoEa =~ , , , ,

0141300384 | 35 H ANDLE ROC }
l 36 MANDLE CMGOVE * LATED v'F

CROSS SECTION OF CRivE SLEEVE-THRUST UNIT ; 37 H, Nag _y ,g, .

28 HINGE LOWER

[MhD'MT_i-M2."[8.EV[1 EM {'W _ h*fE'Fe2 39 MOToa p Nior.
'

- 40 MANOWaEEL Sw Ari & piNwN

i 41 90'OR CRNE INTERVECIATE
GEAR

4 DuivE S R GEAR
'' oa "' S~^ " 'So''oS M B-5T A4 BEADING C ARTRIOGE CID

1 45- EEARING C&pTR:DGE STEV

| 46 THRUST W AS 4Ee
-

47 GE AR CLUTCH SPACEE
49 **UT-C AE ToiDGE S TEv

/']
.. 49 ro R %pO t;En

N 10: FLEXIBLE J AW CLUTC-t

j f / | mOU3 SNG'

g ,

! SL:OtNG GEAP CLUTCwO g j
5: vo Cp CLUTOM GEA*=1 \ \

.
CAv ptN*

g /, eu* %r
f. d A 53 'N FOpx AOLLER7% g =-

r . . .. %w, ._ J.w
u e sA spuNEo mnPTe, u t'

be--- d' h fife c___ . ' ' Of' /d !! M O L*.O W 3 R v .r. ? w A r*''s.--s;
- y ',R--_--QM 2 i3 , s6 v. o R vp

[1 -- 7 \[q~# gh' , rk :- ! 57 tor $ios $9R: .G
t ' /- ;.%# g i n. 5 9 ELLE. iLLE S Priedsv'..

. *?'i:
.{ ~ ' M J j' _ Q \v7' 59 CECLUTCw CAS

->

- m. .
*

e
-

. . , p._,%-
, g3 g

- __. 4,
v, c,

j,./ e c ^ ^ m , R - a r. v< " E s_ -
, _ .p ;,

- m -

.

q e - -

a S = = i . . G v. c. - : =rc ,

,

u Tx e.- s;EE.:y ..
E *e hvo'b ([k )( A S $ O A )(h---- | (3 >8

,~ f
N y 64. EY ul'.J SS A;2R

'~
e it: 3EA2J.GADAF ::N

\. +r- e...as.* ci ..,

.

01413-03134

CUSS SECDON C' ?!VE SLEEki-73'A.E UNIT
_ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - - _ _ _ _ _



__

s

, * m guns
4D $

.

a.

.- _ /
-E g . '~ ~ % .f

..

,
.

|
| P C. t

r -

, ,/ .i.NO. ! CESCRIPTION ! 'j' N S===
72 i H ANDWHEC. SHAFT f4EIOLE*

! N'*
! ' BEARING t I w

.

** s
N e '

76. ELASTIC STOP t UT I ja ,

6*,7t ROLL PIN g- ,

h, -
' ' * 1. ,e e_-78 * RE*A4tilNG RING .

[' 79 * AFAINING RING e ,

+N~ , Mp.k ph@ '< . f-.- . m', 7- ,.
4

? 82! RETAINING RtNG
~" ~ '] ,h. _ ~j f. $83t RETAINING RING t %

%g, d 9gy >- 2'-T -- -I ~ 4,7 .
'

.,
6 341 RETAINING RING
t 85 i eELLEVILLE SPRINGS y?p _y *;,,;

- 2

SS i "O" R?NG
~~

K'y ,p~,_ ', ,,

'b O-y -LTgs,
,

s,
T 57: Olt SEAL i

- * * ' - O
i 881 MGTOR BUSHtNG | \ ~N * - -

^ *
I 921 MGTOR ASSEMBLY _ j %,

0
. "g [d4
* ]d .6 t

'

I 9? ' TOROUE SWITCH ASSEMBLY
I e. .| 941 GE8R LIMIT SWITCH '

i' '

'| b S 7
I I ASSEMBLY '
4 130s HOUSING b bO 9 I

s

E.
'

101 HOL* SIN 1 COVER t<. . . ig,,_,...-.__.- . .gIT SW. COMPARTMENT- 102| gt
1038 ORIVE SLEEVE 6 / l

1:06 8 SPACER WORM GEAR ,

1071 LOCKNUT 4 U
~

g 10E I RETAINING PLATE
C141340344g Ic9 MINGE

, 1101 HINGE
l| !!3 6 WORM GEAR

#; 114! STEM NUT
I 1156 BEARING SHIM

i 1188 GASKET
1191 GASKET
1221 ROLLER BEARING CUP
122 l RCLLER BEARING CONE

I 1241 ROLLER BEARING CONE "
| 125i GREASE riTTING ;=

ji 0 (6 i M S i i d 5 d *I 7"

,7; p~~.g1261 VENT PLUG % N.P.T. ~ ,"
1271 VE*4T PLUG % N.P.T. \\i I I

\ ''

i i /t
[128t QUA0 RING

\., \, ,

1254 HOUSING |
,'1296 QUAO RING , ,

\+ g g - -

' I u~g 1366 HOU?lNel COVER 1
*

* *me. .

' '

{ 1371 ORIVE SLEIVE '\ hb h- $
LIMIT S#. COMPARTMENT ,

13S| COVER b -bh'

" I, e {. g g1401 S ALINE AOAPTER ---
h- -

,

,y 41411 HlNGE g

mm' ...g* -8-, 1- 412, wNGe , _

1431 WORM GEAR . _ _ _ _

'

M- M#1,
,

'#^' ": 2'

N- | ~- ~ * - - * - ~ h- $1441 BUSHING f; _ _ _ . _ _ _

L Q* .Tg h :.gy -

G ; -*

1451_ BUSNING , ,,

' @ ' ' ''**

1481 GASKET
' :N'" -

- A' Ne ees

.d' | . '. O . - , , -

,

'M -
, 'N. M- ".' * ' *

1491 GASKET
152! QUAO RING

Ng3

1531 QUAO RING NW \
/ { g'

154i GREASc r:TTiNG
!1ssi VENT PLUG

k S 5$h5 $68$$hD@ @$*S@ $-9 $ E' $ @ @ h 6
s

014134c354

la



4

PARTS

A._ .h

.e % n fi :' 1 q 6 ".e 9 P C.|

- _ __

i
t

*t j / NO. DESCRIPTION i,f
.

J. h.

e_I - ,/ .' 1: C.UTCH HOUSING e

.,2
% -

. ,
. -t -

.\

's. 2' SPRING CARTRIDGE CAP.. , *W E.Lj f'/, ,'./ ,# ('
m
# -

,; 5.. *<
m 3I DECLUTCH LEVER

I ? ' | +=4
.* *

Q- MT *
' 4| HANOWNEEL 24"'

g , v
54 WORY SHAFT BEARING CAP;.p^"

j q

$ &
' ~I * # 3 A' ''

,q-
,

b 6i CECLUTCH ARM'

M 't \' '' , " Y.2 - N 7t CECLU"*CH FORK !
'

'
,

1Q q . s * e

' ' ' *1 - 10 l H ANDWHEEL BEARING CAP i
-

% s

,., h + ,
, f,O h '

: p rTAIN ER
!! WORM SHAFT SPLIT RING

|
'

/gN p,.s t t -i)_
4 , 7 V, | k 12 i TORQUE LIMIT SLEEVE !~~

h , J s x ) y }, . I / || |h 13 I FORK PlVOT PIN I

g.' ; 7

, N
.

_?T ... . . _

16 , M ANUAL DECLUTCH SH AFT
# $ ;4 .It' j.,

' ' 17 t CLUTCH TRIPPER di t

*g' 3

4-. -72* . W .f ' .*1[. ',

I ',' ', '

18 1 CLUTCH TPIPPER d2 {
- '

.D. F </ ; Nw' 11 ' MOTOR PiNTON I'D ') / < {g '
,

L /./ '
'-

<Lh at 2: i H4NDWHEEL SPUR GEARg# *f +

23 I MOTOR CLUTCH GEAR
24 6 MA'sCWH EEL CLUTCH PINION

h b 25 t WORM SH AFT
28 i MANOWMFEt. SM4FT
29 ' BEARING CARTalDGE CAP
30 i BEARING CARTRIDGE STEM |.

cl.413-oc31-4

|, ,D31 I WORM SHAFT SPUT RING
32 1 THRUST WASHER

435 1 FCRK ROLLER p
OROSS SECTICN OF DRIVE SLEEVE-THRUST ' UNIT 36 i WORM SH AFT CLUTCH I

37i Tilt _PSER CAM PIN i

38i FOT*h ROLLER PIN i

39 1 WORM .!
|CECLUTCH SHAFT TOASION

42 | SPRING.

43i TRIPPER BOLT l

444 M ANOWHEEL SHAFT FLAT |
| WASHER I

45 * MCTOR CONouli nip"LE
*46i DECLUTCH SH AFT ORUM .J

,/' 47t HANCLE ROD 6

48 H ANC LE CMPC VE PLA IE
'

/ 43 DECsVTCH N AME PLATE

S b \ 50t TRIPPE2 5 P Ti a.G
51 6 FO"K SPACER |

CLUTCH CCMPRE.SS.ON g

- I N.i -f Q-M
52 | 8**'*3@ N

l
" '"

.

556 SPRING RING,_

p.- -.R
- .

po_
-

. ( h"h! Q<'* *M ' AM **
#* ,-

- -
f

57i WORM DJSHING j

i, f! p.r-f 9 | Sdi h A NDWetEEL Pf NION SPRING |1 ==
I

.

* '
I.

^ 61; GASKET tv0 TOP CLUTCH |
_ i [' * : < , F, ; % , *D |,

# .

i etOUS.NG AND MOT".,9) ,
e1% ~,1 .. C.

,'.'p''
,

. s % :

$C '
'

62 | SPRING CARTRICGE CA* j
-f

- : r.1 N;f GASKET* ,

~

[ :)'r8' -
d'

63 |8 H ANCWHggL EH art EALL I'- j'p
/. M [ N*

,-
3 EARING

. . . , _ - 1

^

. . - - ..' | 69, A ORY SH A F* U AL.L BEAPibG----.
,

* ' I 7J: WC R V S ALL D E.4ENN 5
,

- '%
| 71| A G A '.' A N D CA F.T RI O GE
,

4 LOCANJT .

e

i

U
.is @ p @ @ (s @ @ [4

Cl 413.C1394

OROSS SE0*.ON Cr OR;VE SLEEVO TMOL'E UNIT

't
- _ _ _ _ . _ _ _ _ _ _ _ _ _ _



#E;ur tc seact roae

L
- v;Tca 4Evcv4 3-et: ETA *

O[ g .,.assa eva i
'

-s,.'
/ r

W e.. - . . - . - . ,r ,. . ,
,. .p.- ,-: -. -- .

r
. ,

5*'. ! V' , , . |-
>

Twv:T:R
i . .-. . .

!1 - | li \ . ''-"4 -t "
f

l (23h _ ,'- ' '! T './y.._._..-. ,, . g
,

y y. M w x *. 4 - -t | b
' 2"'

. . g 7, ,

F O R CO-'.h aT # * * '
~

/ x
/

/

- m. n .i
234 .

$UP''IE0 ON IIFLOSICN PROOF ggg
UMTS Oh Y MaNgat OPEAATION pusp |N niaE07:0Nt .

OF AAROW ONJ UN:* AEVAih$ th MANO
08 ER ATION UNTaL MOT 3R is ENERa.IE3.

7

E .-.. <..,.. r. .., s'
I'

. . . _ , .

'I..- n j
.. ' 'g

*

."2 % I

_ ,

|
-* * *

,

! ' C MOTOR}
, |

,

f | y. _14%- ,1 _g
- j4 ] jX.)

1 32 Ci A. ,,,,

|. .. . / .-

k| j -MI i 9

. - _
*

_

\D.L [,4\.,.p . - .- .-. . y . t

*
s L..) .% ~ OP N MUT |, "m= J t %
tg -

9 - - - - - - -.-

184 6 U N.C. TAP6 - 'P 3" DEEPO CRIVE SLElvE
WAX. DIA. , , s 12.MO.15. STPAD. C- , .i

i 1 ! '. g3'** 0$. I ,! ' \. - 003 a-2* PIPE TAP FOR CON 0Urf,

- -13 30 - - i
, -- 21 DIA. --
i 25 % CI A. C2 41340554

*.

(, FOR INSTALLATION PURPOSES USE CERTIFIED DIMINSIONS ONLY.

I

!

REOUIRED SPACE FOR 8* PIPE I AP
MGTOR #EMOYAL (M A E.)

' 0'=$ 42 % .- j$g -

f f' '
,s

s - | . %
| W .-=,-.g.--.-: - |-
| 5%] V Aj !< f yg ,

- i g.i-

I
, 7 i MOTCg * MAX 80*E DI AMETERS- g--i.*-+ , gyg ,

i t i Y' ' ' . 80PE CINECT IN 02 $LEEVE . I" BO'E */:" a % N EY* Av3|
' *

. - . . .

i( ! 20 % ! T ,) S CUST'S 54 AP s*LINE D. RECT im CR SLEEVE . IC" Osa
| (-== * --- * -a Q

.. 1 i~ | ; k, n5
- 1 SP sNE AGA*TER BORE 4* SCRE a'th a 1 REYWAT6

3. P ,E TA, - , _ ,.----

FCR 00NDULT '#
- t |

s , <,
| .9ada*% % e

**'"O"'' @UPPLIEC ON (1PLC$tCN PROCF MANUAL CGER AffC4 PUSH IN CIRECTION*

UNIT 3 ONLY OF AAACw ONLY. UNIT a! MAINS l't M490
OPERAfl0N UNT!L 90 Ton is ENIA0lZED.

7 \ ; OPlvt SLEEVE

I' '3 $ k
5

f= =* ,C.:>aJ- .
s

. , - .y f p

! - 8 '' ~ |20 %
' ~~ *

I85 ! ^

- r 3C 0| A )+ - - . a - t8.M Al CEPTM OF B081

'

, t q p . |. _ . .3-*gy gI | yE
. i ~.

. ,

jr-.- r

*| 9%$ ', g 3 . yVe/.N. .s *.s .;- ., s ./
+ h.

, i .
f1 .* w | a

c- ----- -g ,mm .-.a.
,

4 'Q *-py
i: Piet ti. a .- - -srAP,,e.,e. ,

I 4.*0its FOR C0900lf 'l - X' t '! 2* CE!*'

u0704 ON'J) !! as ?.9J .6 a0LES $7R AD (,%(' ', ,

C' 80R E (M A R.)

- :JW 8 C. (MAR 3 I
-253 DIA

C24134056-4

IFOR INSTALLATICN PURPOSES USE CERT!FIED D:MENSIONS ONLY.

._. _ -_ . - - . , - _. .



Act FC# u TOP Rtucv AL- 4 45 tan 4-
,,,,g,_ O

0 o w'

0 0 g,
*'

.

O"' 0 \hi

~
'

~s o o !* !
_

-

16W g 7 j '
*

* .* '- ' J.s ._ ^ m.
~ >t

WANUAL0*tRATI0m

*/J g*f vC C(g 444;g
*

Ohlt REM AIN31% MAhD OPERATION
PUSM IN CIRECTiom CF AR90* ONLY,

{ UNTIL MOTOR ts (NER".:ZEC4 2* CONOVIT T APS == #

22'*
- 12

-Th -8". PIPE T AP

,!
,.

. s i/ g5 t

g / g th,j 24 DIA a#
a,I - l s i Wa trw cra) . 1'

. ; Or muie 1:5 My I,

\|
A(w.! g . . .

'h m n:' !
'

un,i. "

|APn0x:lI
' m,

\t p' v,
., - 6 ; m.-

3 w .ut.2.c'y,-
- - -

,- , , m.,. . , .ow% . . ,,2,. .
,

. -i.. > > .,y
.i.m,., T A,,

.-

.1M DI,A,, _ ;g ggg
I 80LT CIRCLE .j.MCLE3iTRAC (
I[ I * mat TM8EADED STEM DIA

DI A' $* MAX. DIA. FOR 2-PC TMD $7tM hy?
6%* M AA. 014. FOR 1.PC. I'HO. CRjV{ $il[y'(

C2-4134054 4

r

FOR INSTALLATION PURPOSES USE CERTIFIED DIMENSIONS ONLY.
's . ,'

,$PA t FOR WOTOR Rtwov&L
- 4' 45 18 5 4-

Apop0x ,,. PIPt T AP '
.

*VAX 80st cl Autitas
BCRE DIR!;T 1% CRNf 0.t[yt . 63.* CI A a % , % g[yway

er

,

SPLINE ACA87tB 804E St. DI A *itha9 mirwar
[ g, - ?-- F

-

. .! ,%:# " t.
. . . - , '

17-n .,

~
,

~ bd- SQ*

UW, T
j

+-+^
' i, Ish; ; ,

MANUALOPE' Ail 0ST* C --* b - e ''
'

Pv54 i% CIRECTIO% Cf AD AC * W.?
~-

*'*

- 4 !* CONDCIT T APS ', g U h.), #'Osm4-_
t% ? etuAi%$ is >Aho DPEAA*Q%
U"Til MCTC# if 1%t#Gt!!D

\ ,,

.g
-- .a. -

-1+- -Th-,

{m e

?? \
\ e

> ~.

,
-

$* ~'Q% ( ,-
.-

r . &- .~p_.__I

cs_135
,q ; -' , N"

,

.1 . ,. ,

-

28 D AAd':I~~ , Lj,virge C
-- .

' , .
. . , . , .

- - q. ,.
.

g, ^ - _) ~[Wymt. .mQK '

3

( i. M .., _o .n.._ ,_ ..
*:3 505 U A P ',tIP

~'.. (C
-

'.*sAa (
* ** h t 5

:?8.

C24:3 CC57 4

I _E __ ___

I'_P i'.!" A.J .' . f . '' * E3 '. 3E C E'~l' E' OW Ue!;C 'O 1**'.''



'

- _ . _ _ _ _ _ . . . - _ _ _

-
- _ ,

m._-=:. 2.:.
uA :&
d dE D D r,
:-- + - .

I T_- N_ 7 7 - -
-

~~

, ww M.au .
=== = ph,e DESCRIPTION | -[ - 7 [

57 OpVM ~j in .; g n ., .* ; N G E ? [' . . -; i -

?% .OAEL a'NGE
_

43 /rTOR EI N I C N _ :.[ . , C. . I' 'E M,

41 * S C.sTCw GEA6
~

r = - -

- h iTI - - q-_.----
--

I

# "
- -

42 = ^ CLu'C- E'NION - ,I * - - -

43 acav s-Ar? 2' N. 7N ~* ~~
% 942 3 ta.it *.G OA A TRIDG E CAP ~M --

~ - - ,
-

l

= ~'* T M y25 3i A a N G Ca e Ta'O'.iE ST E M } ~.#~ 7
,

E*M'M &?C 9 "UI. 5 p A c E r. -

47 %Pu7 sing
, 7p _- - - -- -y _. _

--

..

u -Pu?T e.AS*E2 . r . v-.--ve dra
__ _, .iet*; % W ; -~g~.-

h1LLT. *EIf[g(M ,,Ag'* s44 CLUTC* EOLLEO ~

E 4

e2 CLU TC aOLLED PfN ~ k
.

f f' ,**- 'N .\ '\
- } CF ~b ,50 $ C.UTC= '

*d.

'^
-

-b53 T a i s.PE P ** N '

T
_r

-

.M. q' d.' ' -- .
- & 9*

. a

, =3 -4 _b3 h0RV t -
g \ .y; ;) ~~- : .a.

$4 TOeSION $ *9tNG Os-

'.,\ \ ,.
~ -- r . -/: *

SS "o alNG S P ACE R /[ b

\.\ Q/ [[. , _N56 BELLEviLLE SPGING *

57 H W pt N f CN $PR'NG \ .} $259 sOa= a E'U R N S P81 N G /g
S t. . TAlpoED SPRING >

60 N A Y E D'. A T E
66 MOUst* G COVEe GAsa ET i

67 CLUTCH *SG & MOTOR GASKET i
68 SPWING C A F' CAP GASMCT ai

( % L S f. O M E COVER GASMET
A 70 t.OCANUT 6 01408 4 734

. 7: Spo NG CART CAP PLATE i4
72 spasNG CART C AP PL ATE GA5 MET!

r 74 dE ApeNG SwsMs i

75 ECLLEa SE ARING CONE ta

N RG6LES SE ARING CUP i

77 EOLLEE BE A26NG CONE
18 R O L' Eit dE4 PING CUP
79 - 6 A LL BEARING
60'SALL BEAstNG !

61 8ALL SE ARING i

62 '3ALL B E *. Ft r N G j

43 9 EARING LOCN NUT - - -

- - Sj - 6Ji
| M EL ASTiC STOP NUT i y $ 'j aj ij - !) -
,

EL ASTIC STOP NUT q\ Q/ 3 ? - g , fe ' f3 y95 t
4 e * w& *; R ET AINING RING | i ,", ,".g-*

97 ' RETAINING RING i " \ >/ .I \ | / '| |
t .

*88 ' RETAINING RING | , f
RE T AINING RING i / k

' I
' ' '

49 : s

90 ' RETAINING plNG T Qs}
'

kl 74 -d
'

*

> 91 RETAINING RsNG ~'i i '
~ <'4 * W'.

/ -4"~'- -f ''P / di \\ i

, - -

{
92 # ET AINING RINGi

93 QU AO SING A~ .si I''' _$ . .
'' Yf )9

_ i
'

sa Ou AD alNG 1 's N' =~ ~ &''

d% ' ' p ' - [d5 "O- GING i
,

% t "C" RING I $ S -" ;.'

i 97 i BUSMf NG i l ,U
. . _w

~ $3
_.

9,2* ' ..
' '

98 i GRE ASE FITTING - Y , 4 Q, _

1c3 i vcTOe 6 __ ag t, _ _ . g.

//i 104 < TOROUE SWITC* i
. , _ _

.,r- - -

IM TI[ hhd.j .W Q; %. _KS - GE ARE D UVIT SW6TCH j
,,

-tG.
,

%): y w-- --4 >; - | '<; I , ;'':4 ;
~

i
-

, u : .y
i' G N '.c. -L- |i- - " *

,

.
'''. ,- NC xyn r

4

-.49d

k - .-

33 , 44
.

9.
.

m

|- _

* 4? -

- g*..*e a, ,e
.'

- .

. - . 23 -~,.33
-. - . . - , . . . -. ae -

43- s,2 9 - al 6< St 42 92 46 8-

g g

'% 89 * !6

- .-
-

.

'

01JC4 00744

l'

- - _ _ _ _ _ - - _ - - _ . _ _ - - _ _ _ - _ _ _ _ _ _ _ _



f 3PACI FC' MOTOR R!vo*AL
~4 -- - A h g; g_

--- _ _ _ . -

/- "
.,

* ^ -i A3- . C', g
'

--
e iJ - , ,

4 [ _~ ial -$4 ,,

: %
,

. .g80'

At . - . . _ ~ _ \

{ . A ,;'
---- % ..i -- '

1- <
P.* ANU AL CPER ATION

, '. _ '> L
* b .$M th Ol#! TION CF ARtCW ONLY

Pt
8? RIMAIN$ IN MAND CPER AT|QN4 "AC CCNDJIT TAPS 'A= b UNTI. MOTO# f 5 ENER;! ZED

C ga,
_

w

- - AC i P

L a
$$

M* I ~-x-.n- se "Y'' Pf PE T A P, ,

\ D.s

, s /-
m

, 4 -- - - , - - - -

, y j '-I _ 9.
I ~

0 ,. ; % W: - g /; ', ;

. $
- ,.

.

-
- _y.-

;\ g[ C
,

'

AA " " '

- LIMITCRCJE c . t 3 *; Lg gyg

\ ._( h; ,* /2 II '. *
TCPg . *

,

I
[

'

.[l, . L N .T. f:-''_*^ ',

WE ATHEA74007 UNifs AAt h07 HINCfD I I -

"G ' SIZE Cr T A' dCLE!- C - 000 -
-

cc,2 ' O ''"* M" CisTM CF TAPS, -*- 5 "J" NO. MCLES STRA; g
i ."A M AL $'[Y OI A FCS 7 PC NgT I

8 ^ w Ax STEM OI A FOS 1 PG. 041v( $tt[h! gg,ggg,g g 77,)
BOLI CIRCLI

f $;g j Al B| C| D I E| F | C i NiJ| K | L |M N; P jRj $ ' T| V | w ; X | Y | I | AA| AB | AC | AD, AE| AF | AG { AM { AJ | AK t
'

|sv6 0 i P. O. i$ i 8,. S. 6, ' A. . 3 i 4'6 . N.0 3%. 3 G S %. . L d 2 . w.: 6%.15" :. 4 % 13 .5 %. i IG, .4, .64 19,!3 . s a . 6 '. 15% #13., .. )cis v s. i 2 . o s. i6 in. 4,. ; ia '. . n . ' * is o a. 3 . 16 %. . ' ' .1:7 i. . s . 4 w 4 m.a c . s v. t it '4%. :v. u m 3*,, 9m. ; w. 15- c25 .:. ..<
isve-2 ,3 . 3 . :uno i. . . a. . t. . ic i: a . e . 9, i:3 .4, i; .. .it w w. . 7'3.isn

i s,. a s . s ',. . i s sw . sw. im 41. .io i 7w. isn e,4% 32.;
isv6 3 5 . s t. . s m i e i % . 14 ..a i t. i a - sw tos s i4%. 6 .c . 2 4 12 '. . s ,. 4. .* 65 :s ins 6 a u .1, , p. w. 42 5 0 3 v. a n. . m ,

i

FOR INSTALLATION PURMSIS USE CERilFIED CIMINSIONS ONLY.

En=rwrwmw 5*UM PARTS LIST Mhw*e --hiNs
-

- - n n' ' ' '?t R F4 i P C. | ;Y 7 ' ~ ' NO. OCSCRIDTfCN
4 / CLU TC'* wOU SING, .

2 =Ogsir G
.

A .

4 "OU S I N G C 's E r<
n -- 4 S 8:iNG Ca d ult,J E C= P.' , */k /6 *% ,N s- * HANCWHEE'. 12aa ; ~ f |, 3'p - , 3 .sv sw ceu. can.

g Ma;y - - p d-f' 4 .N ? ; . . ,% ",J
,.

sG 5
.

7 a.,g w g g g 24,
/O'5 % ;

' - ""

~ ) N j. I "' h*
'

? 8 ^CRV 3**A87 3 EAR *NG CA8
e 9 OECaTC* L Nm,,

.Q g ;> IC CECLUTC> LEVEE<gq , ,

g
''o, c. .N 11 . O d i v E $ ;. E E < Eg 4

:'i ) |1. 1 ,

'

DEC;uTC COam' ,
,

Ls a . noav cru.w ;;
' I. .f ' m,- -.' |7 $3 ping king

,

MJ 1

;, . -hA
- - -, .- * = ==c~wO I f- O d $ ''' N d] n og

4.,,,_ gy
,, @s

7 i 19;, - sus *N3i

S T E *. ' N O T
fTs -- 4[ 2) b -

*[; - 2:
- t

;; 24 v nua.cr a T.-3.ur-

"

j/ q #%V, **

N,,/ h ,y
. 2f - A *. O h m. E E 9,. a s e

- *
P.

- ,' 24 5EA. 3 . "- t '. E e 3.4; E

g ' %~ (ofWP W 17 S A. - s . ' 3 G E 4 N E ;;a . . . . -.q'
s

^

n " ' ' '. j -
.. =#"T ,["...

''' i; JJ :-

e 7 O i, 4;sv adas sot;E:'" d
--

; 3.E f 29 -' AG L wT 5.*is-
- --

. 3; to: ,o Nv7

3; v ;*c r. ;;N ;g ,- ..s2.5
M C.L C ~7 23E4 e,

f2es
P e p*e a. pr

w u -. w - JA
m >= a- p' ^4 3 C ; u i ~, = I4tM Co f & e?'! T* '. 'li '6 59 n" 4t

- - . s' u icp wp- w r,
? ** ''' O * = ) '. E
3i ** & N 3. E O C

C' 4* 3."W-.

9
_ - _ - _ _



[
.

.

TCP MOUNTED -

'
-

HTADWHEEL
7, T- >

%.... -

- .. - v A _
.

- - x- c m. rQ *7c3
x.;-a - ,g n 2

_ G 1-*a
I

7,3 'T, w% .r. w.., -

'
. -- 3

#4, s

1M,, $" .o..c, ..
^

.,
-

- .. ..

- . o -
-h= .

f
- ::' m

+4 M / ' 21.

\O.... ,'3

w.........'. 2,<.

N .3:-- .- -

% - .

; -% ; 4 p/
... ,

'
_

m .m-. , ~

. .
.- .e --.w ,

9 4 '*

.-a ..- .s-**
r. *2 e .-

c -

7- - =
g :$ - e DM;..SIDE MOUNTED

' g'---- - .W e

.,

HANDWHEEL < > . -
I. . .

~

-

,' ' $%, .w _ c w h [./- h-7w5v -

u ~~.C~;7
.

;4
. = .

..
.

. -

- . , . - ya
. __ , ,_

M_b d 6+94 % - Q .,~ ~ .5.

, n , ,% q.
,.c_yT -| - ,

.

.x, .
-as i u - c.

- .a-. .-- --

, _. f._a'
. - -+---r :n u . ~ Ta..

' .
+

. .g% 4 .s -,

'M n i ; ' =- , c

) .
- )

,

* #
.

.
.. , , -

;; ' s.s &. .
22

-- 1 ,- .-

L '

CLUTCH FORK ASSEMBLY
. 3

s.' ko s
v w -

C140M0354

NO. |. I PC. |PC.PC. :

I NO. ) DESCRIPTION DESCRIPTION NO. i DESCRIPTION'

65 40i .E r. e t A niNG CU P 69 G . SW CAET ASSY '- SE.EL 3 EAR
66 roues SE AalNG CONE 56 G GEAR BCs sus Ass v 2 -ANCo-EEL 6 Ev t. PINION !

m

6' Bau 8 E AR'NG 37 .G - SW 8ANEL SUB A55 Y c2 SEAa NG specto

68 B Au BE AEsNG P&PfS 604 TOP MoumfED wamonagEL ;c3 c ming spacEa

70 R ET AINING SING 53 i noussNG COVE 4 ;C4 =ANC,E l

/'
71 R E T A#Ner,G piqG 49 . = A NC* mE EL ;;$ =ANO.E U D
73 LOCKNv? 42 =OU SING COVER GASnE* Ca GAS *ET l

1

7 /. '.GC m N O T 42 A ET A6NaNG 2+NG ?? GASat? '

'$ SPWrNG ps N 93 GRE A3E 56T*ING [S 6A,g y ( A d i *, J f
e 76 dUSmNG 9A OUAD EING .C BAL. eE40NG

~, * /C'OR TiaviNat d.C:n if: "O' RING d E' AsN.NG ding'

I7 'y AC a4NG PAAfs FOR 5:0E Moumito manowmEtt aE'2eNrNs, aiN3 ,

,b
9 OL,/ O RIN G +6 - BEvCL GE A A MOUS4NG 'a 5 8 d A5 E 5''9 N S

33 -o s. N G 97 BEVEL pinion cap ;A Quad 4rNG

83 TOpCUE M ITCw ASLv % SE*E., GEA9 CApfe#0GE . t -O" s iN G !

ma MOTCG A55 v 9' " A N D *"E EL I

|

S |
|

J



U
,

|

W
,

,

e. s_ &_

*0? MOUNTED HANDWHEEL .-- .
#

/ -

/
. . ,

.4- s. c m. ice . .-: .c. c: ns
. - _ _ _ _ _ _ g,

. - p
.

= . ,
r~

.', *
/.

,

N'.- ij. N> = a ~
, m*.

- - SIDE MOUNTED

(e ~$ W -- r:
'

HANDWHEEL
'r. N :- .

-

%s _c 4. ic:: r -,

,

,
-- %.. ,, ~%p N . I

PO I %
9^*

~ -

h ^- . i C i Ie +j N 'E ucW3ry %F,Y.W /
' , w : n-s / , HQ4 ,,m 5' m~ .--- .

4 '

4- @ ' ~."
. ,/ p QQ g\

:! A'G..' =
'

.o. . -5_
y - -- -

- .
'

C -s-
-

'?_ =.
_ . _ _

.-

'' Y.I , E+ 92 *3 E 93 ie LP-

.'s - - A
s . %'W# i :.),

- --
g. A' Ws,

W
,, ,n. _

( 9- G e I* '

;3 .- g=
L '

-

,

11..

E *; ,
i

y m,i -
,

E r'f. y,m '$ !

> > -eWn u.,
.

1 A t t W. <irQ $ [
,

-

,

d YJ b -%., - ,|.,4 ,

6 *:,

I" A kJ
, - --. - .h+

4 , , , , , s , _

% .hA+ .A- -_b5 a -J T' . .l p x ;,'
--- - -

-,,

"} ?h|
c .=. . " "

D j v Nr h. $Q 'y{{,| j:
*' - -*.%

,

:- w M .t l.W 2, n' - - . h, a" s s~
'

- '. 1. .a -.e .

5
. * %*g.f*T' J'.

'' "
-.A - . - . -1 _rc *

_

.7,

-- .'. 8 "'
* % 4:a .1,, N.

~% . I, ' kd U.f. N., &._o
I

,

. A. v -
<. .

m. s , ,.:; |
'

, |v ,iaOM. f pfs_
-

" 7='=r,%
,.

. N ,- .
7f
-

Ir 1 |t F.
.

.
.

I ..[. A t a , y L-_= p

? .

I , ;

i N. 3, f2 T I, i,,, ['^

v s , .

Cl.a:M036 4

i PC. I PC. I i PC. !:

No. DESCRIPT:ON NO ' OESC#tDTION l h o. DESCRip?tcN i

19 * 08 V Swa#7 GEAA 3t W O R e/ 5 " A T ' Bi A ki NG C A 6aI ACUS:hG'
'

: s /if twiTc- c ;v pa ar ccv .. acaV 36 C A P.* 3 PACER- e r ;.

? sea.NS CAarn Ci! Caa G v:TCR or' von 37 AEApesG CApra:03E
a Ob'vE SLEivi 2; TE'PDES ACJUST A2V 33 7"4 J S * W A $"E P
$ CEOLUTOw LE.Ea 22 S E A '. a E T-iCN 3 a.aT I 39 Tways! WA3wEd

O E CL L *C a. A0*= ;3 *EwMNAL s*AC=ET 4; **+6= 9 L E s f a s s. A ; r e*

' 4 GAM J;AN 24 Ta 03iE 0 4 *, si - O C .'. f .
s 3 T E " *. v 7 S S o c. N , Cas cas.,0sga 43 . ;- G E T J a N w s :cor,*

;; Taipoca sE,ga 24 * S ' a6E 3 e' 4A Tuecats sp8sNi
L C, : e N L ' J- -a. sore ,; 4 g g ,;o ttg g ac,n g

;; a s Geive - < s 3 ; ; g a r, ;I O . .; ' - e . ; ggAarsa so-v3.

$

1) T4'CS{G A C jij j 7 A R */ 3'*. [* Vs O R *, j f a se $ ;1 ;g 4 ,16 i, A s a [ *
;A e,;'C- %E, 30 s ., 0 n ' . s ' - GauET-

;$ 0,.';T 0 = a g t ; E s ); ste4'N3 ss 0:s t .. S A p ;' .

;5 C,.gT;w nc,,5s += 32 70.E'ayE i * s,gg,( ,3 sN. E; S E AsiNG cu s,

.- v. ; o e - A :- 4 ?E ,c s.Arr e; : ,. I s -? E l a N 3 C ; s i

-

__ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ _.__ _ _ . _ _ _



Si% Es-OOO

C. . ' 44 - 3 -_ ;; *_ 44
_ _

PARTS L!ST
. _ _

;
- . . . 2 -

I P:.
* NO. D E S O F m'tC N

s

I
_ ~ASNG

i . .|', Q c ao a 3 4 c. ;G E C A sa

*""~/. 21 /% y. _s...- , ; s . c. - 75s.- .

g . .j| p ,p ;,*. ' ',. :
/*

1 A - A = :. ' ' E i s e. *. S C t. :1 >

, m'' ' F - -4.c -n.-

~ fL -Q. s. 2.; S . . G C A p. , .

Y- ' Eh<YC' sEVE*_N $P f /fQE~% % y

.

N ~rs= Xs=r1&.&. g.N, w< _,,
,

- - ; ;; r x :;. .

.s..m g, g L .4 - ;0 * C a *A GEA8..

qwf.p., ]- 2 --ad C.,. .

j :A SPACE-
STEM su?], 0 1 .

q,w ' ' .1.E , Of**, ( _
g/ -

),\ ;6 C E O L L, T O * 5 - As * 3 A A C E E ', GC 8' N UT
,4 :i T N'33E 8 .isEE

,
'' D .. "

a;
*

' b-d le , ,M ' h, '
'? Ostt E SLEEVE BEvE. Glapy s\[. -

- % N - s 9 :9 asa .G AarricGE
N - ;) .- v c r. o,N.3%

/ - \ \ G
_

.
# ~2: .r. n e v s - A F ',

",, 22 oCov s 4 7 GEAR
23 CLUTOa *EY, s

* . ' ' ' ' e N 3 2A *OEY. s
2? CLU TC* E CLL E P p'N# '

,

{g 26 TasapEA AO;JS7 VENT A&M
,

-
c' insepEn CAv

'. 2s -Rs c aE R st'

" [ 29 , T 4.poE a a2

30 ' D NCIs gyg3.cg334 -

31 CAM SPACEW.

32 SEAL CAP
i 33 CLUTC* RING

_

- 3A SPACES
3$ SLEEVE TO8=QUE trMITt

,

v - ;7 CAM SPACER
'

7 39 CLuTC* 20LLER
C I I Ao DECLUTCM SMAFTf

k
-- -- -

_ _

,; qp , , <.1 < T-pu s T * As= ER

', -
* ~

N A2 TmEUST WA5ME4
I /a

/ e A3 SPGING CART. CAA COVER 'e -t=* [f/'
~

g [. 9
- / - / i AS TEDMtN AL M7G BRAC=ET -/ a **0AM SEAR *NG NUTi

_

/h g %p,.,,.- ,

' I ff'sm A6 A 0JUST A BLE Aa v 96 * CT *IN t"C- .# ,, .
i-* * ~ , , . . _ #* 1 1, H

.- .%m
* i A9 BEiLEveLLE SapiNG.* 1 "-. .' f @ ,, 7, A. :

-
-

--

.
** SO spatNG CLUTC= COM A*r# ,.

D' % g g*h! | $1 $PRING TRiDDER
%

-U*-- -- '

>| ^ u-M - 53 SE ARING SaiM

'\ |M M .

"" '" O
56 $m*M G L $* CANT ASS''-

*" / ,f \ 59 G AS* ET 8 M C'OR n
i $9 gas *ETfL S CC,*A D T )

_. :4 q?. ,e eo gas *E msg Cm., ;

Q'r *3 -- -- g e2 GAS AE7 (S=#f NG CAEf etDGE). *

O) 63 GASn ET (CART CA P COVE *)++%s

\ k \ 66 ROLLER BE AAING Cup

's 67 ACwER B E ARiNG CO *.E
6a DO.LER SEAptNG CUP

. L ' ' 9a 69 ROLLER 9E ARING CONE
5; g @ y-- rry- -

m
- e e 4LL sEAamG

-
71 SALL SE AR NG

SLUTCH FORK ASSEMBLY - w cs 73 aETA NiNG aiNGw..
6 7A R ETAINiNG RING

75 RET AsNsNG #iNG
_

76 GRE ASE F*TTeNGq , .

- + --
- 69; 77 OCmNUT

7e . 'EL ASTIC STOP NU TT '[ $ Q') h h ,I N( h
m* *

i

I\ \ ' 79 S SRING P'Ny
81 duSHINGh e,.u i

"
~

+- g"'' p $gg ' ,, di. b $2 OVsalNG-g

k
- T

j . s 3"M .
. * , 7| h. '

[. - -3 95 QU AO GINGA y

k .b N% 86 QUAD 8'NG*

e ,,, w 37 QU AO RINGs

SM1
*3j - - - * * '

at . . D 66 8'8E 8 LUG 1

{
j $g?d z ., o .O aiNG

3: %
3 .h- - - - .

..M -;J
'

93 Top?UE 56 TC= ASS v

8 A * 8>~""** [4f ~./ 91 MCTOR TE RMIN AL 6.COM
d ; Q v2 MOTOR Ass v4

( .* -
,

@h . W. /
- -

*

?. , . *.A + -*
+3 M 9A G i sW CART As5 YJ '( e

Mes. N it h 3
* vs iL 5* SiAA E;C A sea 55 *
, Q ; ---

'
b' ,!

- &
46 G . sa a A .Et su e.->s,m& u ,_ ;t'k , , :s

' '63
.% q

-Q
a . *

|.
|

l

| 5
9 s a elB esamu 6

_ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _-



T,

DIMENSIONS'

' '

i i

.1
!. F n : raam

ga F;p 4 TRAL?.

, - SPA 01 TOR L.S. CNER REMOv Ai- $PaCf FOR MOTOR
,

~~ L ~ A2 r;R 4 !Rath MCTOR - n.
g,pg,; 7,g;3

N MU Ak *
,

# -- .. e.-- Ay
AP840X T. "AM'' PIPE |AP

1. . . - , r.--
-- s 1 .Q .

7 A.. .

J L_A M -- .-...

*_y =

LJ---

.

1 . . i.? k A;
*

f, |
J%'. .

I / K - " De&.N.
: - AP - N - 4 %=4;; ;.7 _

,-- - -
$

- !..
% ..

j.
7 0..._

! [*f'".* A ) * I'T(APPROX.) s..n. , . ". -
..

70,8.

f
,

, 3
s.w , , g

" Ah J P JT
...

, ,

X .Ay _ ng ,
7 AS - --- !, LENGTH

*
''

t-. ..

g i +> , _ .. t e ....._n _ } t-..

-
.

~CE'.'c.3 N02
-

,4 "Af" PIPE
..g.. gigg gg ygppgg ggggg ,fy g_

TA73 FOR ,,,
CONDUIT ..Ag.. DEPTM or Tae _ a g :'_

"H" NC. OF TAPS STRACCLING ( E D I A -- ----"A'. Y1.1. STEM CI A FCR 2 P: STEM NUT,

"AY" MAA. STEM CIA FCP 1 Pc. CRfvE SLIivt

i <utt A .

3.re Mar. C D E F M J M L'M N P1R !_ 5 7 W X i AA At AC At AC AM AF I AL' AM AN A*. As AT.au AV AW ' AI i AY A? BA
. s . 5 :.. ', a. t..ao., ,4 .5 i. 2 t ,.i t . 5 pr. + ., .. ,,(*e, u., c . 7., w e n. . a s. 2 a ,. r ., i , ... ., . .

s.x ..r, o i. 4 s i. .. . : 3 ,. 4 s %.. i s m 4 , r. . % .. n , e r, i m 9.. 5 9. . ;..,ic ,a in ,v, . 3 4., s ,. . . ;r. ;

''"*~3
FCR INSTALLATION PURPOSES USE CERTIFIED CIMENSIONS OhLY. i

,i

~ $ PACE FOR L3. C0kER REMOVAL

9

e $**Ci FOR MCT04 REM 0 val ~7 gg
*. 2' 198, APPRCA 9 ', 4- -

~3 4 % --=- -3%~ i
-

,

MOTOD !! ! i -
* < c

. -
.

24 P6PE TAP s' \,.

s ,
' j 4- y s

1...... <.' N.,,.r. . .-up 1 *
.

- . . ,r....-,-- T .

I ,~

, l cq
. . , v .,-- ,

: 1 im1 p;g i
. ,

!; fn x .

,

[f' !LIMITORQUE rfM E'NNDD, _ ,.'d '

m.

'
'< n2 :,

* * * " "

lii i ss.
'

e|
~

l
/ i!4;TH 62

4 !.. f :o r3s

-- - ,
*-- - ' | sh;

..- .- t.---s

y- n.
-

~

[f;1.$ $a97 -"I' '''. t :A> x :% :!!*#
'

- 3;:
3 '. / : :s- 4 e.nt: : nAs e r4

/ -!S a c --*- -

''' *"* 2 * 5 ' '' ' 0 '' '' ' 5 ' ' ' C ' " * C '' ~ i 0''. w* M Ai sirv *~ r4
r:t * '!t' ret sdt/sa:c " "Ev mrt

-

; O ' 7^ L'.'t u"r.: , a' f a "c ::I'"m'S ^ 'N" U '

uu " u o r:a -r
v : ::::

c24:3 c::: 3
v4.vt sizv T.*:n:t Lg r r e.,:

St|SC s;TH wM-EC. 5?ti. GtM w':ENT.

5 . . ., : . : .:. . y . ::..: ~. .::. : , ,,,:.. .., ..,
. . . .. .. .. . . . ..

_ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ _. _ _ _ _ __ _ _ . _ _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ -



-

The use cf the deckuh leur f ar mana! ap;ratica
O The ShiB-00') and SNIB-oc Lirni:orque valve centrols prevents the untstr:d epening or ining of e sage by
are des:gned for $ese v6 es requiring smalkr amounts of acciden: ally turnin; :he handwheel.

operating :orques and thrusts. These units in:!ude all th: Once Limitorque has re:umed to motoc cperation it

rnen design features of the larger ShfB units. However. m:chanica'ly remains in this posi:icn unt!! hand operation

due to a slicht modification. their outside appearance is is again desired. This eliminates the need for cluth a::fon

somewhat different than the larcer units. each time the vahe is opera:ed and it fu-*her elimina:es

Th:sc smaller Limi:orcue un'its base the same insert the p ss:bility of clut:5 fai!are througn cons: ant engag:-

type of stem nu: as the larger contrcls. This feature allows ment and disengagement.

=nsierring Limi:orque units from one vahe to anotner Electric motors are of the high torque type especially

and replacement of stem nu:s without major disassembiv. designed for valve con:rol senic:. taking advantage also

The 55fB-000 and SN!B-00 are now both availabIe f the latest techmcues and the use of materials for
windings and insulation. Th:y are available for a widewith controls built into limit switch compar:m:nt. These

include; range of voltage and speed r:quirements. Althouch
we therproof construction is standard. th:y are also avail-Integral reversing centroMer for the motor.
ble for explosion-proof and Navy Class A high shockBuilt-in pilot devices such as pushbu: tons for open,

stop and close. requirements. Ntotors are available having either Class
A, B H or F insulation. They are also available havinzIndicating lizhts. ~

w:ndings wid ep xy treatment.Spa:e heater's and con:rol voltac: transformers.
Explosion-proof A.C. motors bear the L'nderwriters'The ShfB-00 was previously available with intec al

con:rols, but its redesign has allowed for additional de- {abel. All SNtB Limitorque controls at equipped with
~

-

'mproved designs of torque switches and geared limit
. vices and more compact design.

switches.' The SMB-000 and SN!B-00 can also be obtained with
. The torque switch has been completely redesigned pro-bui;t-in slide wire type position transmitters or the Scisyn viding better contact arrangement and a much easier

t.spe position transmitter wben required. method of setting. The torque switch drise is now taken
The standard SNfB-000 has a top mounted handwh ci from a non-revolving spring cage thus eliminating adirectly cont.e:ted to the drive sie:ve providing a 1:1 w. car-point. In previous models the torque switch drive

ratio. A side mounted handwheel is available only for 6e was c ken off the revoking worm shd
SNfB-00 as an optional feature. With the side mounted
handwheel a 4: 1 ratio bevel gear set connects the hand-
wheel to the drive ;le:ve. This arrangem:nt is provided
as s:andard equipment where torque requirements dictate.

N All the features listed above are also applicable to the
SN!B-4 and SMB-5. In addition. these two units have been

C B::ause of advanced design, precision machining designed to provide more fbribility in application than was

mesods. nrad improved me:allurgy te hniques these ne.; previously asailable. Bo:h sizes can be furnished with suit-

larger Limitorque controls are able to develop more aole thrust bearings to absorb the thrt.st required to open

power in the same envelope than our previous models. r close a valve or they can be designed without thrust

All housings are of rugged cast iron construction. bearings. In the latter case, the thrust d:veloped in opening

In case of motor failure, th: Limitorque unit can or closing a valve would have to be absorbed by thrust

always b: operated manually by use of a handwheel. To bearings built into the valve yoke. These Limitorque op:ra-

piace the ShfB unit in hand operation, a small lever is t rs would have the designation SMB-4T or SMB-5T. This

depressed which mechanically disconnects the motor from type of operator transmits torque only to de valve stem nut.

the gear train. The motor rotor will not turn wh:n in This arrangem:nt in some cases can be more economical

manual operation, than furnishing the L!mitorque operator wi:h the thrust
- bet.rmgs built into it.In manual operation there is never any dang:t :o

4 pera:ing personne!. since the handwheel is instan:!y dis- Limi:orque Corporation meets the requirements for
connected from the gear train upon resumption of motor larger high pressure valve operators by having units with
operation. However. the SN!B type of Limitorque is capacity in excess of 60.000 Ft. Lbs. of torque and 500.000
always operable by motor as it automatically returns to Lbs. of thrust. Specify Limitorque whenever you require i

'

motor operation as soon as the motor is re-energized. motor operated valves.

- _ . -
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LIMITORQUE IS F g
VERSATILE i

C With type ShfB Limitorgue Limitorque has wide application and I' /
wbunits one can operate the tive usefulness beyond the operation of e --

f}} 'b7t e c nsenti nal valves. Wherever con.*

Ino , p g. a an ,

addition. many specialized valves trolled linear or rotary motion is re- ~j j '-

are readily adapt:d to Limitorque quired, a standard Limitorque cont c1 1
,

operation. Numerous other appli- will do the iob correctly and with great f

cations involving mechanism 5 advantages of economv. Our cngineers - w
other than valves can be accom' are ready to aid in die adaptation of ,' ,

p!:sned.
Usua!!y. Limitorque units are Limitorque to the control and actua. -

|
mounted directly to gate and globe tion of all types of mechanical eqtrip- -y.1
valves. Plu; and ball valve opera- ment in a sariety of applications.
tion is usua!!v handled by mount-
ing to the vaive gearing.'ButterSy
valves are norma!!y motoriz:d by [h * SMB 1 Limitorque Valve Centrol uni
mountmc the mimitorque,una to

,
-

mounted on a thru conduit Gate Valse.

auembly is then mounted to the 3

--[ My;M
..

a manual cperatcr to octam sedi- - . .
.Itions! gear ratio. This complete

. t
,

' # f,eutt:rds sais e.

} bfME.,

4*k '. "

/:%. N< . . .q: &s
,. .y
.~ m v.

A g.g. v.

Q,k N.h.
NN,N

' '

%. \%
>, '.

' MN. ''

%g N/ * 55fB.00 Limitorque unit with IID manual-%W
operator mounted on a Butterfly Valte.
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O Limitorque is far more than a valve actuator. It also The torque limit switch becomes operative and discon-
controls and limits the opening and closing travel of the nects the source of motive power should an obstruction
valve, Proper valve seating is very important in automatic be met while closing the valve. regard!:ss of whether this

'
vahe operation because most valves are damaged when source be electricity, air, gas, er hydraulic pr::ssure. In3

they are improperly seated. or by meeting a foreign obstruc- this manner. Limito' rque prevents damaged valve seats,
tion during seating. By limiting torque and thrust losds stems and discs.with its torque limit switch. Limitorque protects all valve The ceared limit switch governs valve dise travel in theo;ieratmg parts from overload. Limitorque provides a con- opening" and,or closine direction of vahe stem travel. Itstsnt seatmg thrust. thus assurm; that a valve is absolute!y

also regulates the Posdion indicator lights for both open-ht on eac.. closure and automatically compensates for.

' N.4he wear. This seating thrust may be varied by means I?3 and closing the vahe. Either two or four train geared
of a micrometer adjustment of the torcue limit' switch. h m.tt switches are provided. The switches are cf the retary

i Operating personnel are able to change easily the torque drum type with four contacts per rotor. The geared limit
I sitting for other changing service conditions throughout switch and torque switch are a! ways "in step" during both

the life of the valve. motor and hand operation,

2
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a Lirnitorque is unique in its f'exibili:y. Basically, it is a any position er location and can readily be adapted to
sensitive, automati:. power actuated devi::. It con:rols all utsiing equipmen:. It can be a:tuated by many power
types of sahes. s:uice gates and shipboard water-tigh: sources includin~ electri:i:v. hydrauli: pressur:. air. cr~

doors. I' pc.we- f.tils. Limi:crcue can always b,e mann!!y hich ressure na: ural cu. ' Gas and Oil Pipelin:s utill::
opera:en :nrou;n a pow: :ul h'anivneel centr:4. ggy y;;.owaves as a rn:2ns of imtiatinc opera .cn cf

~

Wi$ Limi:crque Centrols.,persgnnel ne:d no: manufa:. rem te .dves.
~

Limi:crcu: :s sim-le. ec.onom. i:a! .n .. . a
nere fu!]v autemat:c cpemnon :s des. :.,,dLimucrque \. .an.e Con..o... u. ., _. v .. u .n u:signem e. -or:::.:: valves

- . r . .-

d:p:ne,a.de w . ~- - -d '- .v Philade. . .-ma Gear ,cr ever dre- d::au..

-. -

where valves are m::::ssie.v locat:d. or where emer:en:v
. . . r."- - -

requires rapid. positiv: creration frcm a remete point. This experien:: p:us pride in cur prcdue .:s ycur gur. :::::
Limi:orque is absolu:elv sife fer cpera:inc personnel be. cf saf:. pesitive. and trouole-ft:e valve opera:!ca. Oc-
caus- :he handwh::! cr.n'no ro::.:: durine power crem:len, nation-wide enpince-ing and sales cr;anizatic: !s ava:! .bi:

~

Limiterque ar.y be mounted en any size valve in almost to h:1p you wid your vahe control prob!:ms.
.

b
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The hand operated type H-BC unit :s a worm gear drive H2ndwheels are opt:cnal and can be furnished in sancus
which may be used for any valve or devi:: requiring a 90: sizes as an extra.'

movement. The H-BC manuai zear operator is especially A!! units are built to meet the requirements of A.W.W.A.

designed for operation of butterfly, plug ar.d ball valves, specifications and when spur gear or boel gear attachments
are used. the maximum ir.put to que is less than SO ft.-

Every H.BC cperator has an adjustable mechanica! stop
paunds to develop the naximum output torque racing of thelimit desice to prevent movement of the valve beycnd 90: anit w;:h standard ot ep:.ional gear tvios.

cf tra'.el. Instructions for se:t:ng these Hmit stops are All si:es of units can . e turnisned with Limitorque vahe
. ..

described elsewhere in : hrs bulietin. controls or can be readily conserted icr motor operation in
The manual H BC operatcr has ar allc,y steel aorm s. ft the tie'd usine Limitrque salve controis. The speca; ofna

and : bronze worm gear. On al! units, except for buried operation of butterth, plug or ball vahes, wher. mrter
service. a salve positica peinter is furri:hed at a standard operated, is usualiy '.0 :o 30 seconds, howeser this c:n ::
part of the operater. On buried anc submersible un:ts. vaned over a wid: rarp timited enty by motor weed and

s stainless steel non :orrosise input eFaf:<, are furr.ished. as ailab!c gear -atros.

A P AOCUCT Ci: L:MITORCUE COPPO U,TiO N
-

- _. , - - _, _... . _ . _ _ . . . ._ __ y. , , , .. ..,_.,,,__ .__, ,_..- .,_ _ . _ _ ,



To size a manual cperator, we nesd: For motor operation in addition to the above.
* * " '' #

1. - Torque at s ake shaft.
2. \ ah e shaf: and key way u::. 6. - Operating t.mes

'. -- Degrees of tras e!. 7. - Voi: age. phee and ycles ior DC s oltu.
-

;. - Ty pe of ent:osure, weatherproof. buried or d. - Type and treauener or servi;e.
submcNbie. ilf submersioie. deserne deptn 9 - M.nimum ambient temperature.
and times 10. - Class des: red w eath:rproof, espiosion.

f. - Position of assemoly. . proef ar submerable.
! :. - Ty p: of motor star:er enclosure.
12. - Type of pushouston statien enclosure.

I
UNIT 5:ZE OUTPUT TORQUE RATING v 3R r.' G EA P Sous ca BEv!L OEAi: | TOTAL M W TURNS FOR 90-

'

INON PCUNOS FT DOWh0$ AAT6C ATTAOM.'.'EN' F A?iO * W;TH A7AOH. !
| SPUR 07 SEVEL jJ ; * -.

j HOSO j 5?40 | 445 | 71.1 1:1 (teve. om6 | 17.7 |
t ' i

HIBO 15 500 i 1.300 70.1 2.85;l 50
l ( !

|H2SO ! 26.400 2.200 l 70.1 2.86:1 50

||67.800 | 5 650| | 5070.1 2.86.1H3SO

||H490 | 153.600 | 12.800 | 60 1f 18012.0.1

i - |i HSB0 i 225.000 I 19.5E3 | 65:1 ! 12.0:1 195

' I I
I MEB0 !!2.000 i 46.000 i 66. 33 S. 641.8

i 1.i e

|f' || M790 | 760.000 | 63,333 67138.9 169:1

'A;iERNATE OPfl0NAL Rail:S AVAILABLE ON REQUEST.
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1. Re':r to parts drawing *0!-440-T09 4 and Fig- The lug should hit the rc:k and prev:nt further
ures A. B. C & D. handwheel rotation.

2. Remove cover plat:s. Pe. 79. #10 and 711. 10. Hold the idler gear. P:. #18. :ncaged with th:
I"P"I E "I " and rota:: the input shaft. Pe. =4I3. Not: the position of the racks. P:. =19. Th:

i
,

counter-cloe.xwise to the otner e. trerne vaive posi-
racks should be m. the up pcsition as shown in : on. Do not allow the idler gear to come out of
Figure A. encacement. If the r:ck, Pe. *19 B. should trip

4. Note the position of th: three m center punch to'th'e down position as shown in Ficure D, before
marks on the end of the input shaft. P . *4. These the valve reach:s the extt:me position of travel.
center pun:h marks show the poution of the luS turn the input shaft ba:k one turn. pull out of
on the lug sleeve. item Ne. 5. engagement. Pe. elS. place a screwdriver on the

5. With th: input shaft as shown in Ficure A. pull input pinion. P:. #25 B, and rotate clockwise
the idler g:ar. P:. *18 and hold it cut of encace- approximat:ly 50 turns. Push idler gear. P:. #18.

~

ment with the input pinion, P:. #47.
~ ~ into engagem:nt again and rotate handwhee!

ecunter-clockwise until the valve coes to the
6. Rotate the hand * heel on the input shaft clockw.ise extreme position of travel. Repeat is ne::ssarv

ur.til the valve reaches the :xtt:m: position of .until the valve reaches the point where th: stop
Ci travel. With a normally clockwise handwhee1 should be set.rctation to clos: the vaive will to to the fuh, .

11. W.ith the valve .m the position to be set. positionclosed position. If the valve is ciockwise hand- the input shaft as shown m Figur: D and with thewhe:1 rotation to open. the valve will go to the screwdriver en P:. *25 B. rotate the input pinion
full open position. counter-clockwise until the rc:k. P:. 419 B.

7. Place the input shaft la position as shown in Fig- moves as shown in Figur: D. Do not rctate the
ute C. pinion any further.

8. Using a screwdriver, rotate the input pinion. P:. 12. Push id!:r g:ar. Pe. #18, into engagem:nt and
#25 A. as shown in Figure B. clockwise until the rotate input shaft counter-cle:kwise to ch :k set-
rack. Pe. *19 A. moves downward as shown in tin;. The lug should hit the rack.
Figure C. Do not rotate the pinion any further. 13. Reassemble covers. P . w9, #10 and #11.

9. Push idler gear. P:. *13 into engagement and 14. Open and close the valv fully to be certain posi-
rotate input shaft c!cekwise to check the setting. tion limit stops are s:t at the desir:d valve position.

cat.' TION: FOLLOWING THESE INSTRUCTIONS EX ACTLY WILL PREVENT J ant Nt!NG OR DAh! AGING THE EQUIP 51EST
i
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510CNTING INSTRUCTIONS:

1. Place valve in full closed position. 6. Slount operator on valve and bolt se:urely.
2. Press splined shaft adapter on valve shaft and 7. Check stop limit nut se::ing for exa:t trasel on

key in cla:e. H0BC thru H3BC units (see below).
3. Remove pointer cap from H.BC operator. S. If H4BC or lar;er operator is used. the set screw
4. Turn H.BC operator input '.hatt to full closed type pos: tion hmit stop, as shown on pa:e 6.

position. The step nut is prese: for full travel. is used to adiust maximum trave!.
Be certain of :orrect direcuen of ro.ation. 9. Units with A.W.W.A. input shaft stcp. see in-

f. Ba:L o!! oa mput shaf t one full turn. stru:tions page 4.

SETTING POSITION LIN!!T STOPS Il0BC UIRC H3BC UNITS:

1. W:th vahe sane in full closed position, remose - HEX-NL*T TYPE STOP
limit stop cover piat:.

, , , , , ,,,;,,,,,,,

2. You will note two travelling hex nuts. A and B. - * * * 7"* * " ' ' - -

If hex nut B is near the position shown, run the /
# .

4hex nut hand tight against the housing and so -

'kthat one of the tlats of the hex nut is on top so .-
as to face the cover plate. m ,

~e m
3. Replace the limit stop cover plate and turn

. . . . , .. .

input shaft of H BC operator to fully open the %d4 S w' * ;/.

valve. n .e . f __ %e j ,a .:.
m

- p
4. Remove limit stop cover plate and check pcsi- 5 TV---- M s . IC' -

,

tion of hex nut A. This nut should be turned _ _ ___ Z _-- G % , h #' N'-

until at is flush up against the end of the limit --

''-"

stop housing and one of the flats of tt:e nut is ] ~ .- -- M--w. - .,S .
.i. ,

----

'

-h' .{. . . .w,Q....--.--''-~~
' '

_

on top fa:mg the hmit stop housing cover plate. z
!. Belt hmi; stop eser piste in position. ~ ='- - - . ' - ' -1n.,, u.i .n.e,

1. With valve in full closed position, remove end KEY-NUT TYPE STOP
cap and limit stop housing. ,gg , 2.y3,gg y,yg,,g

- coc=g" ' ./ }2. If stop nut is near the adapter cap fas shown). es mt s Ent--

run stop nut hand tight against the adapter cap [ '). .v
tace. j ,

3. Siip on the limit stop housing and ro:ste limit ',,'%-

stop housing to line up the nearest set of holes
'in adapter cap.

If stop nu:is neares: ex:reme end of worm shaft, "X

slip limit stop housing into position and rotate ef[c7Yt$vt .'
t (5' M>sU -"

'

to move stop nut flush with end of limit stop ' ~- ,s ~ '
housing.

u.wT s:ca . - " ' ~ ~ . .' - r50.'.cusm;
4. Bo!! limit stop housing in position and assemble . 2. -/ ": ,;2y

-

,

end cap. te ------r _ . E''';
. ie__ .~. E '' $7,

"
'AP *-

NOTE: THE SETTING OF THE LI5flT STOP - -

-

FOR THE CLOSED POSITION AUTO 51AT. ,___ _. .__ . . ~ , - _ o_ -

_

ICALLY SETS THE OPEN STOP FOR 90' W 7 -
-

" '~

OF TRAVEL. sP U SZ ~ ~3,2
..' ' ~ '"

51AINTENANCE AND described above. There is an index mark on the
SERVICE INSTRUCTION: main dr ve sleeve. shown above. indicating the cen-

All units are comele elv fa::o v lubricated with ter of the worm gear. There are two index mark s on

crease. A periodi cneci eserv s'ix months. 3hould the housin; :o.er to assist in lining up the worm
Ee made to dete mine condition of the lubricant. gear to ind!:ste both extreme positions of travel. ,.

Any iubricant couivalent to Esso Nebula EP-1 is
a: eptabie for temperatures 0:F to -ISO:F. For WHEN ORDERING SPARE PARTS. i: is ex-
Iower temperatures. a grease equal to Esso P 290 tremely important to referen:e the par: number as
is si.tista:: ors. 3uf" ient ;rease shou d be ins:alled determined from Parts Drawm;s in this bulle:in.
to cover a" gears. If $e unit must be removed frem the s:ze of H-3C operr.ter. :be unit seria! nurnber
se valv . the pos!:!ca hm.t stops mus: ce reie: in and order numrer uh':h is stamped on *he name-
order to insure proper opera: ion. Fe'!cw dire::: ens plate at:a:hed to the operator.

__

LI M i TC 9 G LJ E -.c. wo
CCAPGAATICN b, W-

a:v -
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Ur Ur'd O W these units."plus helpful suggestions :ng pcris cre prcrec ed frOm over'ocd.
'"''"5'' " " C * 0 ' " '' " "C' ' h ''' 5 *'' ^ ^5 '* 5"'' C '! v' "* 0 ' ' '

er'coling you to become tnorougniy imorcoer sechng cnd fore'g9 00tJru;-g femiker w:m me 10 Or:on end proce* use fic a.s.*"

Limitorcue is me mest c0 vented vc|ve Of coeroting controls. Before you dc L:mitorcue contro :ers mcy oe moun ec

centro! on me mcrket. me resa:t of cayming De sure to recc mis Dookler on Ony size volve in cimest Ony costt;;r
mcny yeOrs c' cons On! im0rovement mrough ct least once. men c1w0ys ke=0 or IC:Of.on. necdly c000:00 e to exist-
cnc ceveiOOment This book;e res bean it hency for reccy reference ing eOuipmeen. urmtercue c:n ce :: . ..

Oreccrec re reto you corcin me most Lim:!Orcue controis me Ocening cnd cred cy e:ect icey. hycrovn: pressure 01:
ce"efit cnd use ' rem you Limrorcue ctOsing trcvel of tne volve end lim:!s me c ncture! ges.
vc.lve COntr0!s !* COntoins instruct.Ons On forque end mrust loc 0s wim its torque

.

How to Order Ports: I'
ic 00tcir furer informct:On or crder A!! incutr,es or creers MUST be cccom-
Oc-*s fOr your Li n:' roue \'O ve Contrcl Ocnied by the f0!10w'ng infOrmcNOn
00 m*O:' your 10:c! reoresenrO!ive Or wnich con te OO!c;ne from me unit
wn e to: nome p.cte.

Umitercue Carperation Unit Size end Type
5114 Woocc!I Road Serict Number
Lyncnburg.virginic 24506 Limitorcue Corporetion Orcer Number
Attention: Menc0er. Ports one Service
(804)528-4406
Te;ex 82-9448

Where to
Find information =SE
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INSTALLATION &
1AOiJNTING PROGDURES

'

GeneralInstructions Ho ~" " '*= "= v'''i re "'" Serting Position Lirnit

_ mccevcme m cI:see a:smen
c) I',P9x nut 0 is necr me cosinon snown Stops HBC-4 thru iOA.

<, me, nu, m, nec, me ,,,0s ,, e,c
u Press 50hnec s cf* cec 0:e' on vcive cf ine km;! sicp housing. Orcceec wimsnc6* cnc inse- key (5ncu!c tee press 5.eo 4 first;. run me nex nut ncnc nen: (Sea ocge .a.
t:! to ovcic sciine; ccccrer movemen! cocinst me housinc so mer one of ine 1. Wim rne volve in t e full clcsed Ocsi-
,n H3C cnve sleeve 3 f! cts of rne hex nuiis on top se es to nen. remcve step screw cover (oc = 16:.
, Demove ceinter co ' rom H3C c0e"* fece me cover c!cre 2. Remove !ccescrew (pc = 17;..i

e tc. " c: if nex nur t cr D niime nous;no be' Ore 3. Actus; ccercencre sicc screw (cc
- iu n 6-0,. Ooercto ec:ur sncf? : 'v!,: u

-

eg yeiye ,c3 7,gnny ;e3ec ac q e = 37; ocsed on retenon of dnve 5,eeve

cgee cosman rne stcos cre prese for ,e nex nur unti' me volve is nght end inwcrc d vcNe is closed enc srco has
C ., r Ove! Ge ce cin of cc rect c rec'ic" Oreceed cs in (c. no' ye* oeen recered cr evtwor i sico
CI IC"Of01 3 Rec'oce me km. stOp cover cicie end nos oeen reccnec cnd volve is not yet
5 Mount ocerotor on vclve end bo!! turn input sncft Of H3C cper tor te fully fully closed
secu ely Be sure c' Oce,crcr s co clign- caen me vche. 4. Once sicO screw is se! Icck securely
meer Oe'ere engcging schres 'See si o 4 Remove hmir s:co cose 0 cre end wim Icckscrew.
to tolercnces en -cce 5.; check position of nex nut A ints nur 5 Ocerote w:ive to ful:y ope pesacn
6. For s' enc:*: sted semng i.astrucncms snevic te tumed unn! it is flusn up cocinst onc ser open srce in some menner

5,08 WO* me enc of fne hmir si 0 ncus'nC Cnb ene
.Re*e to -c:e 1..y ~ iraut sncfr s : cf me f! cts cf me nur s en roo fcong mef Un:ts wm A g,y

,,

hmi stco nousing cover picte
5. Dett hmit stop cover c6cre in pcs:non

Setting Position Limir
Stops HBC-O thru 3 wax-sur Tves sroe (nuc-o rsau a) y

r *
i 4 rn vCive in full clcsec 00sition INDEX MARK TWO INCEX MARKS APPEAR -

re .' eve limit step ccver cicte. ON DRIVE S:.EEVE - , -CN HOUS:NG COVER

,
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3D !NE TOOT ~ ; nm:=c= a 3,ggy s -! t-NGULAP CISCLACEr. TENT '

STOP GEAR S:ACEiN CEG:EES scn= ca= =Evo E:1 UN:7 S:ZE '

1703 GeF Segment 90C- [ NHEC-0 "1C53 '
;! 170; Gear Segment ; 5 42;

% C-2 i *1143 ! 170 Gear Segment i 4 50' ,'. ^O,

3HEC-1 174 N.vcav cEaa
*11 4 I 110$ Gear Segment t 3A63HBC-3 .

r1 B C-4 i **=70 = 7' I 3 CO3 /'

|
2.143H BC-5 * * =6 75$ = 6.75:'

1 80* r.c s , v A= ( A-H 30-5 **=9* =9,

HBC-7 ! **=9 =9: | N.A vic sciN' cc

| -30 10 | =10% = 109. N /A MAUBE'
,

\ / . ;. aOTAT'CN s

f . 7 ,i Nyp
s::as ao e <ec,-<ox,: ss:e :s =as.sroo,-am..-vtmc.a ss e, cce,e erance ..sme :s = ca: ' o-. cas.: sae on t , / - x

ne . ma,e . . a :s ~e ' 5-: c.*ss r esaas 2.- :e . %ts
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LUBRICATION
Tnetim!Orcue H3C oc uctors cre sNiccec Alternere lucr: cents mcy ce usec IN Do not cdd o dif'erent lubricont to
van *Neoulo EP 0 (Exxon) grecse in me PLACE cf ne s encore luenconts supaited Limitorque operctor unless it is of tae

r- unit This luoncent is suit 0!e for c temcer- by Limitercue provicec mey cre e;uive- some socp bcse es the existing luotant
/5ture rcnge cf -20 F to 1500FThe tuen- tent to tne NecuicE:-Oor P 200 cs c cli- uniess you have received the opp.a cl
(cont should be : ecked every 18 monms ccble. cf the lubricont manufacturer.

for m enuclccnsotO s. -For COOlicOnons wim cmD'ent re rTs-;-
tures celow -20:F Limecreue .:s

The -hree pnmary consiceronens in o riumbie 0-200 CExxcr.)luenconon in:oecnon cre: .1' Qvcnnty.
.

(2) Cucicy. cnd (3) Consistencv

Quentity-Limitorque coercrors cre ou:Ir
to opercre on me pcm01 immersion pnn-
cc:e The pnmcry concern in me Omcunt AMOUNT OF LUBRICANT
Of lubncont is wnerher tre " worm ~ is ADorox. Volume Accrox Weignt
fotolfy immersed in grecse.Inis con be UNIT SIZE #Galfonsi #Poundsi
venfied by the use of one or more of me HBC-0 20 1.5
many ' fill" cnd "dr0in" clugs provided H BC -1 .35 30 t

en me operotor hous;ng. HBC-2 50 40
HBC-3 1 40 12 0Quality-When removing o " fill" or
H B C-4 3 50 30.0~ drcin" plug to insoect me luce !evel.

remove o sm0!! om0unt and insure rnor H B C- 5 5 20 45 0
it is cecn and free of cny con cmincnr H BC-6 9 25 30 ^ _
including worer. Should dirt. werer. or H BC- 7 14 50 12L
cmgr foreign mc ter be f0und. me units H BC- 10 26 00 2250
shouic Oe flusnec wim o commeroOl
cegrecser/c!ecrer Eke Exxon VAR 50L Manufacturer Type Temperature Range Base 1

=i or =3 wnicn is non-corres ve and Exxon Humble P290 -40 C to 1200F Lithium Limecoes nct ef'ect seci mere,c:s sucn es

Sanc N or V:ron Recca< nit w- fresn Arco Lithonne HEP 1 -10 F to 22C^ F Litnium
Gulf Oil Gulferown EoC -20 F to 2200: Litniumigencent
Cities Service City AP - 0 F to 220 F Lithium
Mooi! Oil Co. Mooitux EPO -10 F to 220:F L::nium 12Cons:stency-Ine main cecr cox iuen-

f r!snouic ce sL: nth huic cc;roximer. Shell Oil Danna 0 -100F *: 250 r Hyd roxysts,-- te
No soap

N ..g a stenocrc NC3-i OrOOe consistency ... k e Lubriplate Low.emo -400F to 150r LitniumCisor less Th:nners sucn os'Amoco WAYTAC
i

sexaco Marfah 0 -200F to 2002F Sectum=31 cil mov be cecec prevced me vol.
ume cf minner coes ,,cr exceed 20% of Low eemp _cr- -40 F to 200 r- L:thium

Tidewater Oil Veedol Alithe 10 -103F to 150 r Lithiumme rotel fuencent. ,
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FOR %BC-0THRU HBC-3
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PARTS LIST
PC. NC DESCRIPTION PC. NO. DESCRIPTION PC.NO. DESCRIPTION

HOUSING 8 POINTE R 15 WORM SH AF7 ' O RtNG*

._2 HOUSING COVER 9 POINTER CAD 16 STOP SOREW OOVER

3 ENO CAP 10 ENO & THAU CAP GASKET 17 STOP SOREh & LOCKSCREV

4 TmRU CAP 11 HSG COVER GASKET 1P HCX STO: NUT

5 drive SLEEVE a WORM GEAF- 12 DRIVE SLEEVE BUSH'NG 19 L:MiT STCP HOUS:NG

6 WORM SHAPT 13 WORM SM AFT 3EsolNG D C AP LIM:T STOD wSG

T SPLtNE ADAPTE A id C A!VE SLEEVE O P!NG ! P tm'iT STOD HSG GASKET

In re0ssemb.nc Se C00ve ur.c fe!!Ow
1. Re Ove lir- it s!00 neusin0 000 0: 5 Remove mru c00. p::.: ~

re me ' eve'se
2^ On0 005 <e' Oc = 2 *

~ c Rem 0ve wc*m sn0M. pc :$ by Ouhn O!! Of te 000 <e s'e S
~ f.Om nousin0 00 =1 |? mcy te re:es ,04 Order. De sure y0:, n0ve :::Orec e

2 R0rOre worm snc~. 0: =c c'O swise
un*" 00.~.*er :00 o =Q. s*00s rCic ng. to work te 'r:nc Oc =13 Or0unc Or:ve ce' rer tre of me se rcr ceOr oe' Ore <e3 -

3 Rem 0 /e 00tnrer c00, 0: =0. Ond sieeve. pc =5 'by r0r0*i g rne Orive Ir0Mg *-'e n0cs:rg :Ove* 00 :2

*0 570 00ver Oc 2 s!eeve s icn v ir tme d;te: ;0n it w0s turn-

.i Re50ve 00: stOO murs Oc :15 Ond ing in 5fep ':2. It is r.0? recess 0 y !O
l m''s00 n0;seg pc :*9 rem 0ve teor.ng 0: 10 from w0rm

sn0-
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PARTS LIST _

PC. NO. DESCRIPTION PC. NO. DESCHlPTION PC. NO. DESCRIPTION __

' MOUSING 8 POINTE R 15 WORM SMAFT' O AING
2 HOUSING COVE A 9 POINTER CAP 16 STOP SCREW COk E A

3 END CAP 10 EN & TH AU CAP GASKET 7 STOP SC AEW & LOCKSCREW

4 THAU CAP 11 HSG COVER GASKET
5 DAIVE SLEEVE & WORM GEAR 12 DRIVE SLEEVE SUSWING
6 WORM SHAFT 13 WORM SHAFT BEARING
7 SPLINE ADAPTER 1.; C AlvE SLEEVE ~O' AING

1 Mmove stcc screw cover c:ece oc 6 Remove worm sncf oc =6 by cull'ng me enc et 'reve' it is 'ecommencec "'c'
:16. from nousirg pc =1 It w'!! Oe necessc'y '9e s!ces ce creset for CCC of 'cic*icr
2. RemcVe 5 c0 screw cnd !cck screw to sliently retcie or cecK r"e enve sleeve. cy esicciisn:ng 45 rotonon on e r e*
(rctcl 2 ecc-0. oc =17. pc $.cwcy from me worm irt crce ic sice of me worm gect cen er une w e

"' Actcre worm shcft fu:1 c'Ockw15e unni clicw me becting pc ='.3 rc c ect t is instclung me 5t00 screws. ;t will me' oe
( nrrr coc. oc 9 s?ces retenng or urai not necesscry !c remove me cecnng pc necesscry to re ccjust me s:005 c & e,

* me worm inc't ccn no longer be Nrned. =13.from me worm sncft ccructor is en me vo ve however mis.

4. Rameve enc cco. oc 3. One in u ;c reassemo,e tne ccNeter croceed in *'n minimte me r:sk o' c:sonennng me
coc. pc :4- me reverse orcer hstec cocve in crcer worm gect sec cr
5. Remove pointer ccp. pc =0 cnd to insure good s:Oc nur engogement or
housing cover. pc 22.

_ _ - - _ _ _ _ _ _ - _ _ - _
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e rv? v 51 v.F,g1 my x+r y. .
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AlIAje,MmciusA- L
m ry-

A|I cf me stencOrc bmitOrove sour gect 0 Remove se:Onc set h0using ccccrer in recssen-Ohng n e c00ve sour c : n-
crc:nmen's cre mcce up of segments. pc =20. men's fonow en c me instruenons in me4

ine hrst segment is me 2.86.1 cre:n- 7 Remove intermedicte snc' enc cin- reverse creer ensunne ther cP cf me
ment Whe- the secon: seoment is ion oc 22 benc ::'efu! not te lose tect.ncs iac c0'ed in essemoty crew:ncs

cceec to me hrst. me oveccU cec:nme .- mrust wcsne s. oci=27 ene 28 cre intser en: in ecoc concmon
~

reno increcses to cerween S 5 cnc 12.1 6 Remove Ourput gect Occr oc =25. Devet gect ce:enmen's of ch renes ud:e
Wnen bom me hrst one seconc circ:n- c :semove se:cn: set outou gecr oc c ocsic 2 Se i inou ceve ce: cr:c,- I

'

ment cre ceced to me mird. me overc" =23 One se:One se' outpu* gect socce- m. o. n r.+ -o . -,,su .r u.1.. ,si s - I~. - . m. . .. .

gecr ret:0 :s between 1c one 3S 9 Tne pc=24 33;7 cc :nmenr3 c,c ren c; remcininc 1

cecssemoly instruct:ons cescnced ceiow 10 tf ne sour cec:nment gear reno is cecr renes cre icenn ci to me- irstes
wd! discssem0'e me 38 9.1 cro:nment. S 5 rc 12 i. next remove se:One se- coeve per c:3033emeiy et me 6,s se-
Steps i meu 5 cescnce re 2.5e 1 cecs- nousing pc =1C 2.8o i beve: cre:eec cs toc .'s |

semeiy 5 eos 1 mru 10 cescnce me c.5 11 t me sour cecenment reno wcs ic
r012.1 crc nment d:sossemoly enc me to 33 c 1 re-nove inire ser nousing J.,R**CV* D*V*'9*Cf'C'5;n9 000 PC

,

1

~ "3 -
fuh ins ru:non cescriOes me 10 cc 38 0 ', ccooter oc =32
c~cenmev ciscssemoly 12 Remove intermericte src"cnc Out. 2 Qemove beve' pimon onc sh M pc

-- . -4u j
* *e-.ovet e< nousing oc =2 our pimon Oc =ca be.ng -cre,.u: not to O Re m W-- 9em n -m* y- 4 ''' '

- r .. .e.. w- ,, ,. r. - . ~' = n ::se n rus wcsners. Ocs =v, enc OS , Remove oevet cecr. p =45 One
f.

. . . . . . -.n- s,. ,. ,, u,. o . ., _ e,, ,. ,,,y O r~ '
,

e Temove icte gecr. p: =4 cnc icier oc fe n ve mtr er x -7v. 3 .- e

35. * ~~nme~ ce * ~o wcs 2 h *
reS"~e cb hMcEk d~$rcar soccer. oc =6 ''

14 Remove mire set ourout gect pc2 Remove hrs ser curcut gecr. oc =5 e
,cne 5 ccer p: - c . if me ottschment wcs creater -.en.j1 isemove .. .i, ser nougn,,,. p..

, ,

5 :' Only 2.86.' spur crocnment wcs
. . . . s.

. -
2.,e 6.1 p,,,,eec ,,s ,,,,,v,. ste rn,,3 "f .

,,v-::ec you must next remove nous;nc .m _

ccc0'er p =i onc curpur gect 50ccef Ste p 6.
p' - r ~ NOTE: When repiconc ceskets. use acs-

Her mickress of 1/02"~ ~
~

. - . _ _ - . _ _ _ - - , - _ _ __-- -_ _ __ -._ _ _ _ __ ... _ .. _ __ __ . . _ _ _ . _ _ _ -_ ._



^::4 :
-- . a w. -m .

k bk M N. - w.16 h$ l |h [ Y h Yhhak .(
UEDE'Le C '' % i T M bIJT|i|U%E%K%

"
^

.([ %, Pl., : KT Af %*
-

. ,

ec j 4 ftA ;:c:; d tT i.*

N '%$ y Y,Fb' .. %g$ 8n | Jmka &g$au!%[. ^

T
,, .

* e .

'

. ems mn
' 5 h]N $$; mhW $ J

SG @' ' 4 a m
SINGLE AEDUCTION COUSLE REDUC ~ ION O ** *

- T RATIO-2.36 TO 1 RATIO-12 OC TO 1 r - - - ,- .-= _ w* g" ., 7. : . .

_ 73,'' l%i-j- s, -M. r -
.

G ,

n =- -

1. $_ es_e_c es a v .e
, = . - __

= 7
- v-

.

t,_ .-
- _ . _ _

~ . .n ,.-=__. - n..., *m -
"' ;

.

O's i .'?C "-t
-

! 5

-- (* *- -
-

/-
f. :g i,+-

. p"'l
,eg r.m. -

,
-

g _ . '- m - - -
b- -. - _-

.

-

.; ,_ q .,; _,' -]i;;;-
,- ..

N"g 5'' J, r=s.J- -h.. . . "==t sC" - -
.._~__-.: ;= . r- - -

''- -
.

"
9r- : . , -

DD ,T O ,.3 "M ) .
-

y"~

- -

,;
/i ; ,} t'

l m

6 I d {W
- s. , i. ..

07:T 9 @ @ @ Q < a

9 RI / / ,/ O@ C @'%- O @@@
,

'

N i

~ /|
/, ~U. | /G -- a, i- , -----a

- / BEVEL GEAR REOUCTION TRIPLE REDUCTION @ '----";)p -- k(' / RATIO-2 86 TO 1 RATIO-38 90 TO 1 gN f'-'
~N @@#,

,2,[$ - h/ chi'
y'

I-

es'I,, .- 1 -- - 'x'' .,
0 at t'.-f ' j' E

f' N, _
I--- 'e -f

'd E - ^ ' <- )--
g~ . @ @.C Q W'^

,. b' > '_Jr -- $, .

.N . _, | 3'

'w gf_,
- m- -

8<kN 5 k__7.;; .
~

13
(\ h. 3:2

3.---
' ' . _ -" j

.- .
' ' 'MAJ _ j_.. ..- .- &

n-
NA;,q%; 7 _i

- - - - ' ~ -

" ~f;
. _ - _ . _ . .--

% . _ _ . ,.2
y _ a-.y ', , ,-

.g. .--- M. ' :s .y @'G-/ 'fl'. M. Y % , .

. 7~ ~ -'sa.....

O,, .
.

s n w. -

_.1), D .: -

x
* C66@ 's Y - -- -\%,'r | . g g 3, -I/ 1 -s

.g. g - -

~

PARTS LIST N
c $

PC. NO. DESCRIPTION PC. NO. DESCRIPTION
1 1ST SET HOUSING ADAPTER 19 2ND SET HOUSING
2 1ST SET HOUSING 20 2ND SET HOUSING ADAPTER PC. NO. DESCRIPTION
3- iST INPUT SHAFT & PINION 21 2ND HSG GASKET 37 THRUST S AG OUTPUT PIN & SHAFT
4 IDLER GEAR 22 INTERM SHAFT & PINION 33 THRUST BRG OUTPUT PIN & SHAFT
5 1ST SET OUTPUT GEAR 23 2ND SET OUTPUT GEAR 39 BPG 3RO SET HOUSING
6 1ST SET COLLAA 24 2ND SET OUTPUT SHAFT SPACE A 40 S AG 3RD SET HSG AC APTER
7 1ST SET OUTPUT GE AR SPACE A 25 COLLA A OUTPUT GEAR 2ND SET 41 3RD SE' MSG GASKET
8 IDLEP GEAR SPACER 26 SE AAING INTERM SHAFT 42 BEVEa GEAA HOUSING
9 'ST SET HOUS'NG GASKET 27 THRUST SP.G INTE AM SHAFT 43 8 G HSG CAP

'O TH AUST BPG INPUT Sw A:T 28 *H AUST BRC INTE AM SHAFT 44 SEVEL PINICN & 5- Ar
_

11 T" RUST S AG INPUT SH AF'- 29 BEAR:NG 2'4D SET HOUSING 45 SEVELGEAA
.2 TH AUST ORG IOLEA GEAP 30 'NTERM Sm AET RETA;NING RING 46 P'NION S- AFT BE ARING

' 73 BEAAING 1ST SET HSG 31 3RD SET -OUSING 47 PINION SHAFT SUS *NG
\\_ 14 BE A;tNG 1ST HSG ADA:TE A 32 3RD SET HSG ADMER 48 SEVEL DIN 10N REUINING RING

15 EFA AING IDLER GE AR 33 INTERY SH AFT & OUTPUT PINION 49 8 G CAP O PING
16 OUAD AING iNPU T SHAFT 34 3RD OUTPUT GEAR 50 9 G CAP GASKET
17 AETAiNiNG RING INPUT SHAS- 35 COLLAR OUTPUT GEAR 3 AD SET 51 PINION SH AF~ B AG SHIM
i9 IDLE A SHAFT PIN 36 340 SET 2TPUT 9- AFT SPACE: 5 '' PIN 60N Sw A FT CAP SH'M



~$ETTl 5G INSTRUCTIONS FORi
R b MFJT SR 'T ST'OP

'

2
' 1 cures A. O C G 3. Us;n c 3:*ewense : 'e me ec,J t.:n c' treve Geoe: Os necessc y wr*I' Refer TO cc s Crow!nO ~

oin.cn 'oc :25 A Os snown im Ou e 0 me voive rea:nes e DOin! ee e me
2 Re**0se :Ove* plOres ::O C'O Ond coo 4 Wise unn! *e TOCK C: 19 A ' moves s*0p s Ou 0 Oe se'.

11 COwnwcr0 cs snown in ~ig ure C. D rot 3 $ y , 'e v0:ve :r '-e cOs:non to te

3 Note - e 005: tion O' me too<s cc :'Q rO Ote me cinion cny fu mer Se g e3,7.e n m e in e g. 3n c 3 e 3 3n e w n in
Tne rc:ks shou!: ce in tne up cosmen es C. Dush idler gecr oc 18 in'0 engage- F,:v e D ene w;m me screwenveren c:e

snown in Figure A. ment end re ete input sncM Octswise to =25 D. retcre me input oinion counte'
t. N0'e r*e oe:t:On c' me -ree 3; cen- : neck me semng Tne lug shov:d nir me :!O:'4wese unt:!" e rocs c::1C D moves
re cumen merss on me en0 of me inou- rc:s onc Orevent f urtne* non0wnee! cs snewn in Figure D De not retO'e me
smch oc 4 inese ce^ter cuncn morws r0* non e,nie n e ny fa.- e.
s'.0w me ocs: hon of me lug On me lug 10 Ho;c me ic!er gect Oc :16 engcge: ;;,p 3n,c,e. cec 7 p =13in7ee eece.g

-

Steeve trem No 5 wim the inov' oinion cnd rotore ~'e inog! '*ien* On0 rOicte :ncut snOft coI.,nte-
5 Wrn me ino/ s 't es snown in F:gure sncfr p: =4 ccunter clo < wise i ne coesw:se to ene::4 semng ine iug sneu.:
A cul' rhe id'e geOr oc :16. cnd hc:d it ciner extreme v0!ve ocs:rior Do not r,.7 e roi
Out O engagement w'm me input pintOn c'l0w me idle' gect t0 : Cme out Of 13 Recssem.b;e cove 5 O: 29 10Ondf
p: =. 7 engcgement 't tne rock. pc : C B. snoutc =33
c. Pc; tete me r'Onewneel On the in0ut trio to me down ocs.non cs snown in 14 Open cnd 0cse rne vc!ve fJly ro ce
shcfr ciockwise untd *Ne v,4ve rectnes rigure D before me veive recc es he cer*0in ocsition limit s cos cre se' c* me
t*'e ex*reme ces; tion of trove km o extreme 00sition cf trove! tum me i Our ce3,ee yajve ec3nenr

normody c Ockw:se ncnow eel rcret:en s* t oc:s one turn oufl cu' Of erocce-
70 c!Ose t~e velve wu : to rn men * oc =iS. p:cce o screwer've 6Jme CAUTIOrg Following these . instructions

e

,i .,s ec ,., s ._., ,. w ,, v, : v',. .s
.,e f u" ex :*ly wm preventjcmming or ecmcg-in ,, . .. ,,,n u- .s . oc : 2.'. n - ^~- r ~--' 'a. -~, . .

. 4w:se -., -

ncnewneei ret::.or to ::en me se ve w:se c:Or0xim0tey 50 tv -'s PusP id e' '" 9 * * * " P * * ".e s., . .. ..
'-

w. | go to !'e fuli C ea. OOsnca geOr PC Cid into SngCgemen* CgO:n
7 Ouce me inout she+t in ;:0seen es enc retcre henceeel coun e coo < wise
srcun in Figure C. unni rne veive goes r: me extreme cas,-
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'', ,/. . . . ' V, .

2,% x x a a.
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[e N, A. ;- p,. p ( NO DE S C AIPT!ON
LtMIT STOP MCuSING,

'

' ~
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;.v 2 r_
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2 GEAR =AAV:3,/ -- -- _~..
N .Dh 3 LIMIT STOP ~5G ADAPTE-
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D 23 A ACK DiNiON B A A'NG
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24 BUSNING
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25 INPUT PIN 60Ni
26 -OustNG COVER GAS 4ET
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29 i T- AU C AP G AS'< ET, .i ,

NJ i N ! 29t MOUSING G ASKET
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N M1 O AiNGIA
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N ^,, e t 34 CAP SC AEn AC 80 ='0-32 x ' LG
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i 47i INPUT PiNiCN -G E a A A 55'v I
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The appli:a: ion of mctor a;::etors to valves requires of the s:ry short time this forc: :s experien :d as com-
unique performan:e char:::eris:ics from both th: :tuator pared to de total s:roke time. Limitorque uses &e " stall
and the mo:or. There are numerou> approaches to actu- torque" or "startin; torcue" po:emial ci 6: motor (less
ator desigm howes er. all motor designs fo valve a:tuator a safety fae:or) to produce i:. This means &at motor
service must hase a number of common enara:teristics. amperage may approach its !c:ked to:c value while

ser. ting or unseating a sahe.iThe ter:e i tart.st or torque) requirea to op: rate a. ..

vahe k not :otally predi::ab!;. There are many philos-
ophies regarding the eque.t:o:'s used to determine the force RUNNING
tthrust or torque) requir:d to seat / unseat or stroke 2 While strokinc a vahe, the on!v '.wo for::s present are

~

valve. Ea:h valve design can hase a distin:: set of load Won differen:tal efie:t
the stufEnc bo t load and the stem 'he lat:er being the onlycharacteristics entirely different from other valves in th: (stem area x line pressure) with I

same general family, or similar types or designs even predictable force.
wi:hin the same valve manufacturer.

. . . The stem pis:en differential ede:t is an additive force
The following da:a repres:nts typical operatmg crit:rta to the stutEne box load in the closing direction and a

for a valve a::uator and how th,s data should be used in ne::a:ive force in the openine direction'. The motor run-i
~ '

the motor design. ning torque capability must adequately 1.andl: the com-

GATE AND GLOBE VALVE REQUIREMENTS bination of the stuffing box load and the stem piston
etTect.

- Scating/ Unseating
Experience and valve manufacturers data show that the

,Q. All formulae currently used by gate and globe valve manu-stroking force. (average of opening and closing a gate or
facturers in de:ermining the forces required to operate clobe valve),is approximately 20re to 40rc of the seat-
their valves are centered around seating or unseating the ng force in the oserwhelming number of applications
gate or plug against a differential pressure. This seating / (s:: Ficure 1). When this load (20Fe to 40ro of seating)
unseatmg fore: usually occurs in the las: few turns of the is reft Eted back to the motor,i represents 1Grc to 25cc
actuator (or first few turns in unscating) and rea:hes its of th: seating load due to the increase of the actuator
maximum in 50 to 2000 mith, seconds depending on the dynamic erfi:iency as opposed to starting or static e:n-
speed of operation and the rigid;ty of the valve. ciency. The motor should therefore, be adequate to ac-

The seating / unseating force requires the most torque commodate a running torque of 10ro to 25Fe of the
out of the valve actuator motor (see Figure 1). Because seating force (torque).,

I
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BUTTERFLY, BALL, AND PLUG VALVE Inertia / Frame Size
REQUIREMENTS All motor-operated valves rely on fim.tely set h. .t ormi

The tailoring of motor designs to butterfly, ball and plus | torque switches to de-energize the motor a: a given posi-
valves is a bi: casier as the running torques for these salve tion or torque level. Any additional overtravel or load
designs are more predictabl: than in gate and globe valve developed due to inertia must be kept to o minimum,'

applications. Additional forces due to inertia, which are over and

The seatma or unseatmg forces .m a butterfly, ball. or above the normal required seatinc forces, can cause pre-. .
-

plug valve are compose of a bearing friction and a force - mature valve wear and, possibly, valve damage. By kee"-
-

a i .

r

me the motor frame size as small as possible, consist:nt
propor:fonal to the shuto.y. pressure and leakace rate al-

,
.- . ..

with good des.ien, mettia is kept as low as possib.ie. ,

lowed. wher:as the running losea is proportional to the - .

iflow rate and dis: design. The majority of butterfly valve Duty Rat.mg/ Frame S. e
.-

iz-

applications fall m. to the same class as the gat: and globe
Recognizing the usual short stroke times (less than twovalves where the average running terque is approximately :

! minutes) on mos: motor ac:uator applicat:ons, a short20rc to t0Fc of the normal seatinc/unscatinc tercu:(se
Ficure 2). This a::uator run :inc ioad, when' refle" :ed at time rating of the me:or is selected to minimiz: frame
thE meter, a;ain represents 10c#c to 25Fc of the seating si:: and inertia and yet maximize useability which would

,

load due to the in:reas: in uni: efficiency while running. ! enable motors of the same torque and duty rating to b:
used interchanceablv-recardless of application and s:r-.

| vice. This gives'both' Limitorque and its customer the ad-
B :ause of the unique flow charae: eristics of "high

'

.

velocity" butt:rfly valves. .g., circulating water applica- vantate of one family of torque and duty rated motors

torcue recuirements mav be as cr:at or even 2reater than |.
for th': vast majority'of applications.tions or those located in :urbulent fiow areas, the running

Se's:atinb tercu:. In a$plicatio'as su:h as $e'se, it is no | Heavy du:y valve actuators of the Limitorque type at:
un::mmo'i to Avitness 5:ctor current draws approachinc j generally used in areas where Gree-phas: A.C. power is
200rc to 250Fc cf namepla:e for a short period of tim' ; readily available. The ep:imum combination of motor

i frame si::s for three-phase moters o:::.rs with a 15-while strokinc a butteriiv valve throuch its peak torcue
minute duty rating. Wh:n using single phase and D.C..recuirement Ibe: ween '!07c and 755c ocen) when' a .

i the best combination ci mater frame sizes o :urs with asta'ndard running torque rated moter is used. This mo. I 5-minute duty ra:in:.men:ary lead is of no consequ:nce on applications wi6
s:roking times of dve minu:es or 1:ss as th:" average" load !

the me:or experiences is well widin its canabilities. For ,| Frame Des.gni

"high velocity" applica: ions with s:roke times longer than Mos: c;s:om:rs prefer to has: beir motors servic:d by'

five minutes. motcr eapacity should be verided. Ic:a! r: pair sheps; there:or:. s:andard Nema fram: siz:s
are used. This frame should b: TOTALLY ESCLOSED

MOTOR DESIGN EVALUATION fer boe indoor and cc:deor appli:ations. and NOS-
The Ore::dinc da:a indi:ates $2: a 6: ore:i:21 mo:c VENTILATED ifor Se usual short s:roke time applica-
tercu' is recu' ired to sea: cr unse:: r. valve and ea: an t:ces ) to mimmi: iner:ia. ( A fan .vot.id be unless fore

asenge of apprcximmely ;0rc to 25cc of 6: seating' short time emin;s and i: wculd in ::ase 6: =ctor iner:ia.
, ,

uns:mmg terque is needed t' roughcu: the s:roke. With Mo:ct frarnes ar: desi;ned m at: orc:.n:: wie Sema
$is as a basis for p:rformance, we can de:: n.in: the MGl-1.25A i E Nema IV) for indcar and ou:dsc
physica! (fame) ::quirements bes: sui::d for vahe ac- applications weaterproef) and N:ma MGI-1.25A L C
t ater seni::. (Sema V 1; for expiosion-proof servi::.

c..,,m ,,a a , . . c ~

_._



Insulation System Proper Motor Selection

The current 'nc:.>try standard for mater insu! t on is in apphing the abme meter. Limttorcue ensures that
Nema Cias "E" with a maximum centinaous temper-
ature rating of I 20 'C ( rue - ambient ,. The rated service (1; The application na.er requires more starting tor.;ue
fa:ter for spe:ial purpose motors such as thos; used on than the meter has a a!!able.
vahe a:tuators should e: 1.0 as there is no uniform :or:-
diaan wmch could M used as a base fer av other ser. (2) The motcr w;i: stroy the sake at 1:ast open and
vice factor.

'

ao e w:thout es::cing :ts saf tnermal rating.

There is an inherent servi:: factor built into the motor (3) The mctor wi!! str:Le the valve when the motor ter-
design reting by sirtue of its required duty compared to minal soltage is =iO'~c of the required rating (un-.

its du :. rating. This inherent service factor is described | less otherwise specided; e.g.. most nu:! ear safety-
by the following equation: '

related specs call fer :-107c. -20Fc ).

i
cury uTws
C;E4 TING TIME = innemnt service : actor W. hen reviewing the runmng torque tequirements.

Limitorqu: cannot ensure that the actual running loads
! on the motor at: always less than the 20G rated runningThe use of special m.sulation systems such as h.ema

torque h.sted on the nameplate (whi:h represents an aver-Class ..F.. or..H...is not recomm:nded unless the service
ace runmnt condition 1. but rather that the rnotor v.ill

.
.

conditions are a: yond the range of the standard Class - -

valve for the specified number et.absolutely stroke th:. 3.. system. Special m.sulation systems add to the m. . l:tia . .

. times. It must ALM.AYS be kept ta mmd that the 20Focost and lead time without addm.-c appreciable safety rated running torque is available for at least rated run-fa: tor to the motor desien.
.

-
.

nmg time of 15 minutes for A.C.. anc. .3 mmutes for D.C.
. .

'

Any insulation system used by Limitorque has an in- and single phase. This same motor can be used for much;
herent saf:ty factor computed in the same manne. as the higher running loads (over 20G) for equal or shorter
motor seruce factor. running time ratings provided the Nema insulation rating'

is not exceeded. The motor performance curve is used by
Limitorque to ensure that the Nema temperatur: require-'

factor Des.ign >

m:nts are maintained at running loads over the standard
The ideal motor which meets all of the above criteria ist 20G rated.

(' ', Starting torque rated
s/ Rates Running Torcue = approximately 20*4 of starting Limitorque motors are sp: ifically designed for valve

| operator service. The speed / torque curves are prepared'"
Rated Service Factor = 1.0

by the Limitorque engineering staff who then approvesStandare insuiation = class "B" i

'Ratee Running Time @ Ratec Running Torcue is 15 minutes | the frame sia and duty rating. .\fost Limiterque motors
for 3-snase: 5 minutes for o.C. an: single snase. have ample thermal capacity to operate at twice the stan--

,,Standarc Nema a cNV Frame Sae I -

dard 20G rated running torque h.sted on the nameplate'

for periods of five to fifteen ' minutes (see Figure 3 ). Thes:
'wenou: exceecing Nema aiiewanie terncerature nses for tne insu- motors are applied per the Limitoraue standard Selection

"$E:r$[me s are suponed in standarc Nema framd sees cut j Procedure which in:ludes the app'ropriate safety factor
requirements.are e;wesec witn mocit.ec f:ange ans sn. aft for recunting ourcoses. i.

i
i

TYPICAL MOTOR HEAT RISE :

I230/460/3/60.1800 RPM.15 Min. Duty. 20% Run .

I

i

rj m. 5 FT. LB. START g ,ce .15 FT. LB. START '
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SELECTING OVERLOAD PROTECTION or corre::!y sele:ted "bi-metalli:" oserload relay.
The stanJard thermal oserload r:!ay, if sele::ed by rou- Thermal conta:ts are designed to.be very small to allow
tine commer:ial me:heds, will not ade:uately prete:: a them to 5: into the me:or windir.gs This miniaturizin;
shor: time duty rated motor primarily b::ause it was de- detracts from the ru;;:dness and dep:ndab:hty of tne
si;ned for motors u>:d in continuous duty appli:2:icns thermal centa::. The ia : th:: they at: imbedded in the
and not applications which hase run t:m:s of 5,e seccads . motor windings makes them impossib!: to maintain er
to two minutes such as commoni) found en salv: ! service wi:hou: rewmding the mo:ct w'ach also de:ra::s:

actuators. from their a:: p: ability.

To sele:: a thermal osarload relay. one must look at Limitorcu: mo: ors are designed to operate at higher
tne stroke um: for the application and prote : the motor than namepla:e sol: age. A high vol: age will cause the full
a; ordingly. Usually. the best method for seie: tin; a ther- load nameplate curren: to rise due to the sa:uration of the
mal oserload is to ensure that the motor will trip the stator windinp.
oserload device while at locked rotor current withm ten
seconds for A.C. R-phas:) ano,, etent seconds for D.C. It is NOT UNCOMMON o experience motor current

.

..

and sin:le phase.
- draws in excess of :he motor nam: plat ful: load :urrent

- in any vahe a:tua:or application. D:termmation of run-
There are " qui:k trip" overload relays commercially ning lo ds for a salve is an inexact scien:: and the actual

as ailable which are ideal for sab e a::uater rnotors. These values can vary depending on Snishes. 5ts. et:.
oserloads allow the motor to run at nameplate (rated full

. . Apparent osercurrent may be ,urther macm.. d by
.

- ne -load) current mden. . nit:lv. hon es er, thev will trio within
-

- - - such conditions as an overly tght valve stumnc box. dirtynse seccnds at locked rotor current (usually 600Tc to
or unlubricated valve stem. Althoue.

- .. .e-

60We cf nameplat: fullload current). -n th.is concition is
adecuately covered by the motor thermal rating. it could

Built-in motor thermal con:a :s are no: a d:pendable cause nuisance tripping on thermal overload d: vices
means of protec:ing medium and large valve a::uator whl:h are sized on mo:cr fullload cu rent only.
motors. Mes: actuater metors iall because the motor has Before increasine the size of the motor overload de-been s:alle.a too lone or too often. Motor windine hot

- - vices. ch::k all or. .tne operating conditiens to ensur: a
.

spo:s develop under a s:ap d condition anc.,. :u.ese hot spotse .

prcblem does not exts: m the valve .itsel,.
.

- .

cannot be handl:d adequately by motor tnermal contacts,
espe:ially if less than thr:e (for 3-phase) are used. Motor
rotors (which are the center of the heat build-up under Further information may be obtained from any of the
s:alled condi: ions) re::ive maximum protection from a local Limitorque sales o$ces or by writinc to Limitorou:O
current sensitive overload device, su:h as a " quick trip" Corporation. Lynchburg, Va. 24506. . . '
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Limitoroue Corporation /Lynchburg. Virginia

'"' ' ' S'0 '' 0 " " 'd " O'''''0"C' Of '"'' 5*''0" ^ 5 0 '* 5 V'' ''*0'"* 00''0'
WU for W mese units pies ne!pfu: suggestions ing ocrts cre prerec*ec 'rc~n overiccd

g encOhng you to ce: cme .crougniy imOrece seanng enc 'c eign costruc-
femiiict wen me lo:cnon Cnd crepe use ncns+++

Um:ict se is ne mes Ocvcnced votve Of 00ef0''09 C00'IO'5 Oef 0'e YOU d0 Umi: crc.e centronen mcy te m0umed

contrei en -'e meri<er me resu'* o' cny'aing ce sure f: rece m:s co:Her en any 3;;g yetyg ,n a m 37 eny 3 3;.: n
- Onv vects of ::astent emprevement ''f0V9h 0?I9057COC* **^OI"0YS**?O c- leccnon Reccdy cc:0'00:e t ets -

f'IF0ndY 0f'600Y'S**'9009 ing ecuiomen? Umitercue con te Oc s-c .d Oeve cOment in's Dooke ncs tee ^
creocrec to r.e6c you cate:n me mest bmircrcue contre!s me coening enc cree ey eie:tnc y nycrcu.i:;tess;re ce
tenet:t cnd use 'r:m your umitora.,e c'es:ng treset cf me volve enc hm:ts me or nctural gcs.
.c!ve cenrois 1: contcins instrucnons en torque end erus: toces we :ts torcue

i,

. ).
.

How to Order Ports:
-c co :e 'u- .e i 'er nen n c cree- J :ncu:r.es er orce s MUST oe ccccm-
cer, f: veur Umecreve vcive Cerro' poniec ey : e tol!cwing informenca
:0- :: v:;r Ic :t re0 resent:*:ve er wnien con ce corc nec from me v :!n

wneto nome ciete

Lim: torque Corporatien Unit Size end Type
5114 Wecdell l' cod Serict Number
LynenburgNirginic 24505 Limitorque Cercor: tion Creer Numoer
Attention: Mcnc;er. Ports end Service
(504) 528-4400
Telex 32 744S

Whereto Find Informotion
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~ecc instruciens con ciere;y before :.- r : ,e s <. : e- f ee:::: < sn:wn iri the *yri:: winng ciagram. ;

Ottemerm; 'o :::!dr:re or treublesnect :: e-* c e e- ~ 0 : :: : s.g :' W wev '. veu mus* efer to rne wir.ng
this unit 59 e:* s w i:- :r: Oui"Ou": : ' s :- d:c g r C a- soec6cchy 0; signed *O ycu'
Tcr e 400. :~C 'O 0 ::erO!e Or:0- P"*O 0C 0*0f *O 055#S *hC' Oh *'"0 9 '5
e . / c m,,;si te .-e: ::"e:ty *0 0 ru :- The cosic wi ing to inese evices is , ,,-~, . _ -

N Y I .k k .
[f

^

i M"; )/ amu

1 hukd us2 IU Y'#

Descriorion cf intern 0! winng is proviced nere es or cid to checkout enc maintencnce, these connections will nove cire0dy
eeen mece et tne factory.

= ' ~' ' ; '''"=~'''''=''==""'C'' '= """== '=''=="''='==r='=~'';
~ I 11 T d 1 J'" 'T c ' l'i. m 'E.J:l wtI Te mec.s 2 c 4 :recer c:rre:non of es s:Or.

w g s::sec : w e-e On in: e:3,ng *,7 *C '*5 5 0:5;U5560 '0!?' # 3 Voltoge Commend Signcis: r * i
, ,"'5- ' ~ ' " ' ' - - voit s'9nc 00nrec~ ~ 'O 'e r~'ac.o e: ecsre s:Orciis o coen me voive

.!ee Ossgnec son cb ; rem; ii One - t0 Te'~'rci 0 O n "' e
A. ':: mmc-c senci mcrecses c en 'Y D p" ~*. . . .. , , , , .a r r "~' . 1 *- m. . ": . r " - - = <

* "
,,'.",~,y

* *' ' -

y e , . ".". 3 ,'. 3.,1 -4v 4. . . . .
~w- - " ~ ' ' ~ ' " - - -e e,.v. me ~ e, gut.rni mtarcc;c ma:e asse a. SIGNAL. WIRING: * = *5e'=~e -

, Potentiometric Commend Signo!s:reced r senes tow.re No 41 ene me m.
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| A " Auto m:nuci" selec*0r switch (ston- 2 " Auto ofd monvol" selector switch coe":SCn C' e : u !: w '-'Ou* e
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EXTERd5E55CTIONS |
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.-,-- ,3 % .w =: 2-t gove the vcive toweres the coen -- g e ,.e:q
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TURN OF POWER re.efse me wires F>gure 2 -MD2 Geormg en0 Feac00 T e g0m 00,us ment s use: *: OssteM

on Cermmct 2 cn Termm0! 4 cod Potentiometer 5 00 e OOe OriO" Of me M 0 " 10-
Um;rore ;e ::tv !:r sys em wm e.enfy proper rotcrion
90''' POTenn0Fe'e' fJY DOC' #se3 CO|ibrction Procedure minutes ca units w.m o short cretonn;

' 5et tne process controller er com- nme Core sncuic ce r ken.especcuy 90m 's mimmum c no ne c:tu0t0r wie
. fun COntnLOWs!Yt0 T ese!00 m*0e'0'e

mend potentiometer to mmimum on unes wim !cnger ocercnng nmes. Oower s remove from .e meter
npui 5:gncl. met me cu y :ycle of me motor is n0r Wim ni9ner speec un.ts. Some ever-
2. Floce the unit in "cutomcti:~ mode. exceedec.
Ine umt mcy run somewnct rowcrd c. Decdbond switches normcily cre sn00t m0Y OCCUT wim m s 9 in semn9-

me posinon Oc!!ed for by tne minimum set so met me c: uctor wdl not trc:n 'o correc rn!s.me gcin corento~ ete-

commend s:cnct venenons of less men + or - .5 cer. sr.ovic be turnec c sme:I cmount
counterc cckwise one me unit res ee

3 Turn the ZERO contro' clockwise cent in me process controi siencl. Mini.

unni me krt'it switen it:Os. mum Cec 0bOnc is csucIly c scrisfc:- f0f Of00e' 00eP0000. con! Ave cOS r-

4. 5et the pro:ess control |er or ccm- tory semng.cutif tne cc uc cr osef!ctes eng me gain en smc8 sncrements urt-
- D? Un't sicOs on me set o0 int wimotmend por to mcximum signol. The (seemsto hunt"or connnucify moves

cc*uctor mcy run towcrd me posinOn cock cnd form) wnde fol!owing me ove' snoot. On units w:m tenger coe-
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-
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maximum cnd minimum commond For m:s Set mese tronic unit.You wid note mot me e cre
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rune me socn enc :ero controis unni = .5 1 cejustments on ne Mocurrom:
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SUMMARYOF
CAUBRATION PROGDURE

See SMCl 04/03 80. 5et gected limitswitch.
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Preser: Celiercre:

1. Seie:t menuel moce 1. Set mee.m mour (usucliy 4 mdh-
2. Gcin c:ockw:se om:s>
3 De::Denc -Swit:n 2. 3.cnc a cff.1 on 2 Se:ect cut 0 mece
4 Zero 15 rums from encocint 3. Zero ec:xw se to hme switcn me pont
5. Scan counterc!cckwise. bc:M !cek. 4 Set mcximum meur Nsu ny 20 miin-

wise 2 cmps)
5 Soon-cico< wise *0 kmr swit:nino pont

Cg O. Fir e tur'e Ze'C CSO sOCn
7. SeieCr minimum OecdbCnd for ocb

osCt!IctiO,
8. :f recuirec rurn gem ::unterecckwise

for no oversncCt
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if ?te set uc end cclibrofion creceOure Sympt 0m-The full onge of *he enciog Syme:Orn-Un t w,t: n t Ocarere in Ou o-
w0s f0ii wec out or00er Oce enOn wcs .ngur signo: coes not result :n fuii travel, metic moce (ccercies Or00eriv in
not 00f 0 rec. cne:k ine totlowing first; even witn m0ximum socn cdjustment, menu 0! mode).
* s 0 we 0 oce :) :On^ert: 0 me ' C e:1 socs Ocy sr. ment :ero ce;;st- .Cre:3 m: wna- a . .~ .5 n 0,, 0 -

*

!" m ers; meri; mede ".ere .3 ; 333. 7 ;;
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- 00er c:'e *10n uCOn c0eni.99 vet e? vclue. :See oge 3 C0mmen0 Signc! tot ocOrc.
,See e* uo onc s,0!iOrc .On erecedure- Winn9) 2. Chec s 50r re incu'si ^0iis con 9 era -
;tesemog Je:90n A * *' 3 CFe:k 50! me en0 log in0u'signc!is Of w.m me pos;n ve going io '34." * ca me
a :s *^e c,,Onn0_ ric-* On me feec000k Orcoe voiue. . m. e ~ ~. , r e ,. ~. n . - . - o. m~. . v.

s
. . . . .. .
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4 Are 0:t wir:ng c0rne:r ons ngm? . See SM31 *SC ; 1 Cne:k !me Orcce :01:o :::n re33:

Sympt 0m - Actuo!or wil! nct run-even in Symptom-As the Octuoter follows on :Or f: your ir 0,,t sig sc' .5 .ns'r0ne
mcnusi moce (un:t in mid-trcvei-iimit incut signo!. controlis errotic throughout cerweenT341* cnc 0 :n me :Omo :.
switenes set.) the tonge. that is. the coerctor will not for Occr0.
' CN:k Meev rOnic hne fuse. track the input s:gnoi smoothly.
2 Creek for mocee Over oc: 'eiOy. If 1. As me ocuctor is movec On monuci
ovenced smocec. chow unit 0:001:nc mode)from ocen to ciose, monitor me
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I rf me se* u0 cnc cetibrenen procecure
enc re trouolesncenng crotecure cre
follOwed enc you c re snu uncoie to ger
re Mcdurrone: te coerete properly. I-

' o!ecse ce!! me necro si Limir0*;ue off:ce. I,-
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MODUTROMCiOA _
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ENG NEERING AND PERFOPvWWCE SPECIFICAT]ON
ELECTRICAL CH ARACTERISTICS:
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MODUTRONK 40
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~
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The Ln.:crcu- 3 Oncse Lmte: Mocu- ADVANTAGES OF THE rdODUTRONic 3 coscion cf me c::uc Or to COrre-
icnen Cen~o: 5vs em cesignctec me 40 CONTROL SY3 TEM. soccc witn "'e min; mum mput

Mcat omc 4C c.Ovtes me user wirn Compoetness signc!
re :cOccih y cf 00xro|hng u. macr or ' e Wdu r:-c 40 s ocmogec to f,r Goin-Tre aOm cc,ustraent is used'

r0*O*v monen e re::cnse to c . os nOn w,- in.ne i m S m.cn comO r mentes t cssure stOtae coe 0 On n' rne
cencrc sgnc: .7:ess c0mroi q. nob cn integrO: uni: on cii L mitorcue p o c y7.e n,: 40 ond ence tne
unb ng c J pncse m:for c !uc!Or !izes F>eic w: ing is thus t,m::orOue c q cter. E m fut: coin

SD' hec cm usucHy Wm e two me c: ucter wdi run connaucusiy uoThe locic or:L:t y in me modvictng lec 5 W, M ore cemokt cnd to me d3cg3cne 3,t ;.,Or.! As mesysted tokes ccveric0e of me Ce-
~ mree 'ecds TO supptv 3 Ohese power gain semng is lowerec. te Mocu-pencOoih*v of me sOhd s!O'e c revitry

cnc unh es integratec circuits for Flexibility trenie will begin to ' pu!se' me meter
comocctress Tne systemis therefOre. Tne Mecurroni: 40 con 0; ect inout es me se' point is cOoroc ned. As
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h8CDUTRONIC 4: SYSTEM TWtCAL W1 AiNG CIAGRAM-SHCWiNG LOCAL AND ANALOG CONTROL AND THE CPTION AL* - s .

LCCK-t%LAST POS; TION C:ROUIT BOARD. , __

ADPLICATION NOTES: i

1.imircrque s Modarronic 40 system is designe r: compiement 4.In siruonens wnere it is entu:cmcr me f;cw re e er emer cerem.

me exisnng Mocunonic 30 cnd Modurrenic 10A systems. All er conrrched ey me vcive remains ceasient wt'en me process

systems ell: w inpu* from mest orecess cent *0Hers from ccmmcad control signc! is Icsr due to component fciture. cr some sucn
enomety. it is cesircole to scec'y rne lock in icsr pesmen conen.perenncmeters seiec*or switenes or cushbut*0r.s. Controls pro- This cpacn will cause me ccrucrer r0 remain in me pcstr'en cet'edviced cre zerc, socn. ge:n cnc ceccbcnd. fe; ey the I sr vche pesmon demonc signci tefore me onomcly

1.The Modv*renic 40 system is speof:ccliy suited for cephcenens CCU "'d-
wMre it ts necesscry mot rne ceruc*er be pos nored by on cncicg
siencl(sucn as 4 20 mel tur wnen freovent repesmoning wiil ner if ins ne:esscry mer me <cive move r: e ereser oc5:non ucen ; css

ector wim me Mccu renic 40 is me of 00smon-cemene signc!.soec:'y me tecun commenc octem-
be encevntered 'he hmmng ' Processes whicn very connnvous!ynomerer posmon ear on.
e:ecremecncnico! reverser
from minute to minute. cnd enus recuire repcsmon;ng of me
vc!ve centrothng mer process. will ccuse repected cerucnon ef SELECTION CHART MOTOR TORQUE (FT. LDS.)

. . ~ _. zmgthe reve'ser This reCected cervCrion will hecvdy s*'ess me e'ecmCc! - ~.

contoc s en me reve ser end cresnceliv recuce cont ct irfe. he 'y { App'!Ic5 hoe 7' Q:.:- ic?- ':55$'M'0407 100700J-- -

me Mocconic 30 or Mocurronic iOA for mese copiiconens
"

Mod Mod M Mod IProcesses wnich very only occessenctly (once er twice en hour) Wectherproof
cre more suitec rc rne Modurronic 40 system 10A 30 0 00 10 00-25 |

3 c- d .d-: .w ~rn ,.m.=<r s
2. Actuctors wim very snort strol<e nmes generetly cre not sutrec

h_e~. m .-w }~. A'O-W,/Aodim,gMc c. - df y #.o nsion Proof-te me Mcdurronic 40 system. Longer stroke nmes (grecter men 5
t. - w---b O MJ % ,3040L a0005 ~-

minutes:cre usucily tne ideci e phcenons for me Mocurronic 40
Ghisis of course sub ettto me c nstroin*s of c:phcenen nere =1 : . #^0d M0d M0d M0d'

5ubmersible | 30 30-0 0010 30 253 vbere environmente! condmcns cre severe. s e.. extreme ._ _ 1__ -. .
.

*.-mpercrures er nign vic< nons. it mcy ee desir:ve 'o iccc'e me ..

u wCy:isP.cre
f gcif,.1 . .,440d4 , ;3od ,j. _f,i,od -

_

p),']? ?p .
__

7Z ;Mecu renic 40 centrol coc c in c re-cre !cconen from mer
gygg ,, 49.$o:gac.234.rarypcc uctor. In m's ecse ir is necesscry 'O run me mree motor power '

~
d ~2^'* -* aar =

( wires mree wires trem me feecocca pereveme'er 6n c snie ded
ccO;e) cre mree wiresfor tercue cod lim:r switches cnd ovenoc0 NCte: ror InfOrrnOf,on RegOrding,,,

lb winng cer*een the oc'uctor end me remo'e loconon
Mod 00/ Mod 10 ReferToicecny me centre.1 winna sneve be run sepor: evy f :m w oc~er

wsnng Five more wires'ere recuired for rne inreg ci seecor swirc 1 $peciflC OUlletin,
crd cusnevitons.

_ - _ _ _ _ _ _ - _ . _
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Re; b co:

oEIVE Si'STDis INC.
5333 River Road
New Cricans,12. 7C124

Phone: !04 ~3.4 8375

July 19,1982

LP&L
.Waterford III
P.O. Box B
Kilona, LA 70066

Attention: Mr. Dick Rose
Mechanical Maintanance Department

. Dear Mr. Rose: ,

...

') In response to your request, we are enclosing a copy of our bulletin no.
-- 18-57 which includes a drawing and parts list for your W-2 manual valve'-

operator. Please not that your unit has a 32:1 worm gear ratio and a
spur gear attachment with a 4:1 ratio.

We hope this information will be useful to you. If you have any questions
or if we can be of any further service, please call us. .

Yours very truly,

LIMITORQUE CORPORATION

/ -

W~Uf
Thomas B. Ferguson

TBF/as
.

Enclosure

Automated Velve Oper stor s and Jacks for Industry

-- _ _ _ . - _ - _ _ - _ - _ _ _ - _ _ ___- .__._ __ . -
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TYPES W & 5 M ANUAL OPERATORS
(HAND OPERATED UNITS)
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TYPE B (BEVEL GEAR) MANUAL CPERATM
.

TYPE W (WCRM GEAR) MANUAL CPERATCR!

For valves, sluice gates, heavy doors or other Handwheels are normally furnished with these

mechanisms which must be controlled manually but units. Available handwheel si:es are listed in follow-

requiring a mechanical advantage between the ing tabulations.

handwheel and .the valve stem or input shaft, Where necessary an additional gear set can be

LimiTerque provides the "W" (WORM GEAR) or added at the unit input shafts to reduce handwheel ,

"B" (BEVEL GEAR) units. effort. These are available in spur gearing providing
'

Both types of manual units are completely inter- for parallel shr.ft operation or in bevel gearing for

changeable with the type SMA, SA and HM right angle operation.

LimiTorque motcr drive units and therefore will use Handwheel operation is always clockwise to close

the sa=e valve yokes. stem nuts and valve stems. with left hand valve ste:n threading unless other-

Torque and thrust ratings are exactly the same as wise specified. Ham =erblow feature is designed

for the ccmparable size motor units. This will also into all units and units are available with =echan-

allow for future motor operation without any ical position indicator, duplicating those furnisned

valve changes. with our LimiTorcue type SMA motor units.

_ . . _ . _ . . _ _ _ _ _ _ . - . _ . _ . . _ . _ _ _ _ _ _ _ _ _ _ _
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MODUTRONIC 30 OR40 SMBACTUATORS
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LIMITOROUE CORPORATION em:#
T4

!'

LUBRICATION INSPECTION PROCEDURE & DATA

GENERAL
,

Proper lubrication is an absolute essential in achieving the design life of all types of power
I transmission products and Limitorque valve controls are no exception.

The design of the actuator has been specia!!y taliored to absolutely min!mize the
maintenance and re lubrication requirements; however, periodic inspection is the only way
to guarantee trouble free service.

Limitorque utilizes a totally sealed gear case factory packed with grease. The gear case can
be mounted in any position (as all penetrations into it are sealed); however, those mounting
positions which would cause vulnerable areas of the operator (e.g., motor and.llmit switch
compartment) to be saturated with lubricant should a seal failure occur, should be avoided:

bs if possible and are not recommended. Grease is used in normal service instead of oil 'o'

minimize the impact of a seal | allure (should one occur).

No seal can remain absolutely tight at all times: therefore,it is not unusual to find a very
small amount of weeping around shaft seals-especially during long periods of idleness
such as storage.The use of grease minimizes this condition as much as possible.Should a
small amount of weeping be found in the limit switch compartment on start up,it should be
removed with a clean rag. Once the equipment has begun operating, this phenomenon
chould disappear.

LUBRICATION INSPECTION

lt is recommended that all Limitorque operators be inspected for proper lubrication prior to
operating-especially if they had been stored for a long period of time,

t FREQUENCY

The frequency of lubrication inspections should be based upon historical data on the in-
stalled equipment. Every operator application has its own effect on lubricants and each

'

f acility should pattern its inspections around its particular needs.The following schedule of
lubrication inspection snould be followed until operating experience indicates otherwise.

Main Gear Case: Inspect lubrication on approximate intervals of 18 months or 500
cycles-whichever occurs first. Lubricate the Zerk fitting in the housing

," cover at the same interval.
Geared I.imit Switch: Inspect lubrication on approximate intervals of 36 months or 1000

cycles-whichever occurs first,

t.ca

- - - _ _



The three primary considerations in a lubrication inspection are:(1) Quantity;(2) Quality;
'3) Consistency.

-

Quantity Limitorc;ue operators are built to cperate en the partial immersion crinciple.
Tho primary concern in the amount of lubricant is whether the " worm" is totally im-
mersed in grease. This can be verified by the use of one or mcre of the many " fill" and
" drain" plugs provided on the operator housing.

Quality When removing a " fill" or " drain" piug to inspect the lube level, remove a
small amount and insure that it is clean and free of any contaminant including water.
Should dirt, water, or other foreign matter by found, the units should be flushed with a
commercial degreaser/ cleaner like Exxon VARSOL #1 or #3 which is ncn corrosive and
dcas not affect seal materials such as Buna N or Viton, Repack unit with fresh lubricant.

Ccnsistency The main gear box lubricant should be slightly fluid approximating a
standard NLGl.1 grade consistency or less. Thinners such as Amoco WAYTAC #31 oil
may be added provided the volume of thinner coes not exceed 20% of the totallubricant.

The geared limit switch lube should be sof t to the touch approximating an NLGI 2 censist.
ancy cr less.

standard Lubricants
*(- 20'F to 150'F)

united si:e Ty;:e Manufacturer | CoIOr Base

sMC-04 & 03 Necula EPO (Pev.1) Exxen Cark Tan Calcium Compicx

"sMB/sB/ssO Netuta EPo (Rev.1) Exxon Dark Tan Calcium Ccm: lex
0C0,00

"sME!S B'sSON/3 Neaula E?o (Pev.1) Etxen Dark Tan Calcium Com lec
0 tc 4

sMSMB5 50 EP (XC 42109) sun oil Co. Black Lithit.m Lead

"A4 nBC si:es Netula EPo Rev 1) Exxon CarkTan Calcium Corrc:et

'Temce ature rating casec on c:ntinucus am::ient vs. the time i.9terva| fer ins ection.

"For nuclear containment safety relatad active units. Netula EPO is used.

SMD sSis30 CCO & CO luce has crarged frem Sun 50 EP (Xc 421391 to Necula EPO cn ad uait
ssnal nur cers 255313 ard hg e'.
sMess3,580MB C thr:ugn 4 luce was cranged ficm Ne:u!a EPl to Neca.a EPo :n au senat
numan 13C2. 62 and migrer."

All HEC si:3s %:e was :nangec from Necuta EPl t: Netula EPo 01 all Senat nu?::ers 2000$2 and
nig rer.

GEARED LIMIT SWITCH:

-lumble Cil Company Eencon 325-Light Gray acceptable substitute Mcbil 2S.

MOTOR SEARINGS:

Motera fumichec with witercue valve control; are luencated f:r !!f a.

LUSPICANT SUESTITUT3S:

Tycical c mmerdially availacie fu:ricants other inan incse used by Limitcrcue for .'/hien
manuf actu ers cata incicates ccmcatac!'ity with Lim; torque 0 eratcrs are snown te!cw
with the temperature rangs recemrnended Cy tM manuf 3ctu er.

- _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ . _ _ _ _ . _ _



Manufacturar Tyoe Tempcrature Range Base

Exxcn * * H um:'e P290 - 4 0 7.: to 120 .: Lithium Line
Arco Litnnline HEP 1 - 10:: to 2200: Litnium
Gulf Oi| Gulf:rown EFO - 20:.: to 220 : Lithium
Cities Service City AP - 0:F to 220:: Litnium
Mcbil Otl Co. Mobilux E?O - 1000 to 220:: Litnium 12
Snell Oil Darina 0 - 100. to 250:F Hycroxystearate

No Soap

Fiske Lubriplate Low Temp. - 40:F to 150 F Lithium
Texaco Marfak 0 ,- 20:F to 200 .: Sodium

Low Temp. EP - 40:F to 200 F Lithium
Tidewater Oil Veedo. Alitho 10 - 10:F to 150:F Lithium

* * Tested and used by Limitorque for acclications at low temperatures (-50:F to .70::).
Consult Limitorque if the temperature rang's is be}cnd the limitations shown above.

The standard Itbricants used by Limitorcue have been preven extremely reliable over many
years of service. There are, however, many other lubricants available which may be used in
place of the standard.

Do not adri a different lubricant to a Limitorque operator unless it is of the same soap base
as the existing lubricant unless you have received the approval of the lubricant manufac-
turer.

The minimum lubricant qualities required by Limitorque are:

I. Should contain an "EP" additive..

2. Must be suitable for the temperature range intended.s.
3. Must be water and heat resistant and non separating.
4. Must not create more than 8% swell in Buna N or Viton.
5. Must not contain any grit, abrasive, or fillers.
6. Must slump - prefer NLGI grade O to 1.
7. Must not be corrosive to steel gears, ball or roller bearings.
8. Dropping point must be above 316'F for temperature ranges of -20'F to 150'F.

'' 9/15/76.

A ev.1.12/ * 1/ 7*
Aev. 2 9'1/78
A rv, 3 . S '12: 79
Aev 4 10-'16,79

A ev. 5 10 10 'f 0

_ _ _ _ _ - _ _ _ _
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LUBRICANT REQUIREMENTS

Amount of Lubricant
UNIT SIZE Approx. Volume Approx. Weight

Gallons Pounds

'

SMC04 .15 1.0
SMB/SB 000 .50 3.5
SMB/SB/SBD.00 .50 4.0
SMB/SB/SBDlWB 0 1.00 9.5
SMB/SB/SBD/WB 1 1.50 15.0
SMBlSB/SBDlWB 2 1.75 14.5
SMB/SB/SBD/WB 3 5.50 50.0
SM8/SBISBD/WB 4 8.50 75.0
SMBIWB 4T 8.00 71.0
SMBlWB 5T 7.50* 65.0*

* Add 1 gallonl7 lbs. for thrust bearing assembly in SMB5 thrust type unit. ,-

HOBC .20 1.5

H18C .35 3.0
H2BC .50 4.0
H3BC 1.40 12.0
H48C 3.50 30.0
HSBC 5.20 45.0
H6BC 9.25 80.0
H7BC 14.50 125.0
H10BC 26.00 225.0
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c! 'x;e-n c- -3.,m rif- m m 'r N I"U wrs busenmusw iM L,suc w E kuss 6 c % ;

Lt!.i: TORO'.;E CORDORATION * D. O. EOX 11318 . LYNCHEUR3, VRC:N:A 24505
=-,--.-m - -

_
c_,, - o, _

_ __

IEEE 323 (1574) andIEEE 232 (1972)
NUCLEAR QUAlf?lCATION DATA
FOR SAFETY RELATED SERVICE

THREE PH ASE ONLY D.C.

Nuclear Containment Outsice Contamment Contamment-ir'sice o* Outsics
iSee C: tion 8 Pn:e A::e's) (Stancar oncesitt See C: tion 8 Ance Ad0ersi

Des.gn Ltte 40 yects (2000 cycles)* 40 years (2000 :y:les:' 40 years 62000 cycles)*

Amo ent Temperstare 140*F 120** *20':
; Continuous)

Amcient Humtity 60 100 % 30 100'. 30 100 %

Aging Motor Stator only Entire Unit Metcr Armature. Field
180'C for 100 hours 165'F for 200 hours at Coils. & Brusn Box only

100'J. relative numicity 180'C for 100 nours

Tctal Rad.ation 2.04x10' rads 2x10' rsds 1.0x10' racs
(40 yrs. integrates

Setsmic "6.0 q's #SMB/SBi 6.0 7s tSMB/SB) "6.0 g s (SYB'SB)"

Ref: IEEE344 *"3.0 7s (SMB/H BC) 3.0 is (SMB/HBC) '"3.0 g s (SMB/HBC)'"

""$.0 g's (SMS!HBC) "" 6.C g's (SMS!MSC) ""$.0 c's (SMB/HBC)

,- Numeer of transients 2 2 1

(" Titns,ent Temperature 340'F (BWRi 250'F 340'F
300'F (PWR)

Test Humidity 100'.. (saturated) 100% (saturated) 100% (saturated)

Profile DWR'IEEE332 72 ANSI vet to ce pu:iisned) Special
Pace 12. Tacle 1
BWR/IEEf382 72
Page 12. Taof e 2

Liingin of Test 30 Days 15 Days 25 hours

Completed Test Date PWR-Septe1ber 1074 Fe ruary 1975 0:tecer 31.1975
4600456) (600461) (BCCC9)
BW A-SeptemCer 1972
(600 376)

*Dunng BWR test,500 cycies we's used as a design life per IEEE382.

During PWR test,2000 cycles were used as a assic'i life of *'tich 500 were incer: orated prior to test and 1500 af ter test.

During test for outside containmant,203 cycles were in:orporated while tne actuato:s were temg aged, and 1800 were
added enor to irradiating.

During D.C. test, all 2000 cycles were incorporated enor to irradiattng.

" As of 7|26,75. so smic tests were ccm:,leted to IEEE3441975 for cotn SMB and SB unitt to 6.0 c's verticai and 3.2 g's
nonzcntal Since no cross ecuoling was noted cetween sies. tme test cualifies tne SYE/SB to 6.0 g s in cetn we'ticai and
noritor'tal avis. Maximum c. level dweils in each of the three anos duahfy tr e units for a y mounting ecsition. (Seismic
Cualification Aecort No B0037). Cuantication extends tnrougn 35 M:.

ttstandard Class"D" msu'ated meters enty.

'"Stancard units without spur attachments.'
.

"'' Standard units witn seisrnic suoport cra:iiet a9d witnout scur attacnments.

NOTE. SMC 04 and SVC 05 actuatcrs are q6ahfie6 for "Outside Com'ainm9nt" seems er a ove levels c4 sed on their
simi:anty to the SMB a:tuator.

LO 40 5/80
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DRIVE 51* STEMS LNC.
5333 Rhtf Load
New Crimes. La. 7012)
Phoor: 504.~3.L8 371 ,

July 19,1982

LP&L
Waterford III
P.O. Box B
Kilona, LA 70066

Attention: Mr. Dick Rose
Mechanical Maintenance Dep'artment

Dear Mr. Rose: ,

m
In response to your request, we are enclosing a copy of our bulletin no..

(V)
'

18-57 which includes a drawing and parts list for your W-2 manual valve'

4 operator. Please note that your unit has a 32:1 worm gear ratio and a
spur gear attachment with a 4:1 ratio.

We hope this information will be useful to you. If you have any questions
or if we can be of any further service, please call us.

-Yours very truly,

LIMITORQUE CORPORATION,
.

N/%;
Thomas B. Ferguson

TBF/as

Enclosure

i

.

1

Automated Valve Opeaetor's and Jacks for' industr y
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TYPES W & 5 MANUAL OPERATORS
(HAND OPER ATED UtilTS)
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I '! TYPE W (WORM GEAR) MANUAL CPERATOR TYPE B (BEVEL. GEAR) MANUAL CPERATOR
V

For valves, sluice ga:es, heavy doors or other Handwheels are normally furnished with these

mechanisms which must be controlled manually but units. Available handwheel sizes are listed in follow.

requiring a Inechanical advantage between the ing tabulations.

handwheel and the valve stem or input shaft, Where necessary an additional gear set can be

LimiTorque provides the "W" (WORM GEAR) or added at the unit input shafts to reduce handwheel
.

"B" (BEVEL GEAR) units. effort. These are available in spur gearing providing

Both types of manual units are completely inter. for parallel shaft operation or in bevel gearing for

changeable with the type SMA, SA and HM right angle operation.

LimiTorque motor drive units and therefore will use Handwheel operation is always clockwise to c!ose

the same valve yokes, stem nuts and valve stems. with left hand valve stem threadin;; unless other.

Torque and thrust ratings are exactly the same as wise specified. Hammerblow feature is designed

for the comparable size motor units. This will also into all units and units are available with mechan.

allow for future motor operation without any ical position indicator, dupl.icating these furnished

valve changes. with our LimiTorgt.e type SMA motor units.

-
.
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~ ~ s.o 323 18,000 12" |2.3 s 1
30 1
45 e I

wt 350 03,C03 12" 18'' 14 1 4a1
3: : 1
63 e t

W2 1230 50.000 18" 16 e !_

w3 ;200 100.000 18" & 24" 10.3 e i
16 1 *

4I i 1
6ef!? 1

W4* .3C0 130,030 24*" & 36" 11.6 1

17.5 e 1 -
45 i 1
$3 1 6e f
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